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INTRODUCTION AND SUMMARY 


PURPOSE OF ANALYSIS 


This report is a preliminary economic impact analysis of 
cancellation of a group of Petcltestc. Tea EBDC's. The EBDC's 
include amoban, zineb, maneb, nabam, Saigeeny and metiram. This 
analysis is intended as an input to the risk/benefit decision by 
the Administrator of EPA as to the continued registration of the 
EBDC fungicides under the Federal Insecticide, Fungicide, and 
Rodenticide Act, as amended (FIFRA)(7 U.S.C. 135, et seq). This 
report also incorporates the factors to be considered and 
procedures to be utilized in assessing economic impacts as 
described in the EPA Administrator's “Interim Guideline For 


Economic Impact Analysis of Proposed Regulatory Actions to Control 


Carcinogenic Pesticides." 


A notice of rebuttable presumption against per iecrarion 
(RPAR) of the EBDC fungicides was issued in the Federal Register 
on August 10, 1977. If the data on human health risks cited in 
the RPAR notice are not successfully rebutted, the Administrator 
shall consider the economic benefits of continued use of the 
pesticides in question in order to determine if the risk might be 
offset by the benefits. This report analyzes the benefits of the 


EBDC fungicides. 
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SCOPE AND APPROACH 


This report is on a use-by-use basis covering those uses 
identified as Significant in term of EBDC's applied or for which 
EBDC's were repens te be essential. Where possible this report 
identifies the major and minor uses of the pesticides; estimates 
quantities utilized; identifies registered alternatives; 
determines the change in production costs associated with the use 
of alternatives; determines the changes in yields and quality of 
agricultural commodities when alternatives are used; and evaluates 
the regulatcry impact upon crop production, farm level prices, and 
retail prices. The economic impacts on users of EBDC fungicides 


and consumers of EBDC-treated commodities are considered on state/ 


region level and at the United States level as appropriate. 


The time frame for this analysis is for 1977. For almost 
all uses analyzed, a 1974-1976 data base was used to make 
“ie projections on commodity production and prices. Data on 
the extent of EBDC fungicide use was provided by a USDA/State/EPA 
Assessment Team which consisted of persons knowlecgeable in the 
use of EBDC fungicides on the various crops covered in this 


report. 


SUMMARY 


Table 1 summarizes the usage data and economics of the EBDC fungicides. 
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APPLES 


Introduction 


Meeror imately 507,300 acres of apples are grown in the U.S. 
(Table I-1). Fungal rot losses are more seriouse in areas which 
have a number of warm moist days during the growing season. Therefore, 
these fungal rots are more of a problem in the eastern portion of the U.S. 
The growing conditions experienced in New York and Michigan, two major 
producing States in the east, are generally cooler and more favorable 
to apple scab than fruit rots. In the western portion of the U.S., 
climatic conditions are generally not conducive to the growth of fungi 
during the critical portions of the growing season (1). | 

The impact upon the eastern portion of the nation is best analyzed 
by viewing it as 3 separate regions: the Southeast; a combination of 
the mid-Atlantic and Midwest; and the Northeast. These regions are 
homogeneous areas based upon climatic conditions, pest distributions 


or cultivars grown, 


Apple Disease Problems 


Northeast: 

There are about 167,000 acres of apples in this region with an 
average annual production of about 1.8 billion pounds (1, p. 156). The region 
also includes states of Michigan and New York which have a similar climatic 
condition, pests or cultivars to the North East. Apple scab is the major 
disease. EBDC's are used along with captan to control apple scab in 
areas where resistance to benomyl or dodine (not EBDC's) has been en- 


countered, 
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In the Northeast, the necessity of the EBDC's lies in their 
value in integrated pest management programs. EBDC's are consi- 
dered necessary because of expected resistance to benomyl. In this 
region, the difference in efficacy and cost between the EBDC's and 
their alternatives was not considered great enough to warrant separate 
economic analysis. The importance of their use can, however, be seen 


in the Biological Assessment (1, p. 144-145). 


Mid-Atlantic and Midwest: 


Apples are grown on about 96,000 acres in the mid-Atlantic region 
and on about 39,000 acres in the Midwest region (Table I-l). Average annual 
production in these two regions is about 1.56 billion pounds--1.22 billion 
pounds in the mid-Atlantic region and 340 million pounds in the Midwest region. 
The major diseases include scab, powdery mildew, rusts, and fruit rots (1, 

p. 134-135). EBDC's are desired in the region because they (1) provide 
broad spectrum control, (2) leave an acceptable fruit finish, (3) are 
compatible with most insecticides and fungicides, and (4) are nontoxic to 
the beetle (Stethorus punctum) a predator of mites. 

It was assumed that an equally effective alternative fungicide spray 
program could be adopted which would not use the EBDC fungicides. Therefore, 
it was assumed that there would be no change in apple production in the 


regions if EBDC use is cancelled. 
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Southeast: 


Bitter rot is considered the most damaging disease of apples 
in the Southeast. Other fungal rots also exist but would be prevented by 
spraying for bitter rot. Apples are produced on 33,000 acres in the region 


with average annual production at 342 million pounds (Table I-1). 


User Impact 


The economic impact resulting from the cancellation of the EBDC 
fungicides would vary by region. In the Southeast, there would be an 
increase in fungus control costs and a decrease in apple production. In 
the mid-Atlantic and Midwest regions, there would only be an increase in 
fungus control costs because it was assumed that the alternative control 


program to EBDC was equally effective. 


Southeast: 


It was estimated that about 83 percent of the apple acreage, or 
27,390 acres are treated with EBDC fungicides annually (Table I-1). Dikar®, 
a product containing 72 percent mancozeb and 4.7 percent dinocap, is the 
most widely used fungicide in apple production. Mancozeb is an EBDC 


. 


fungicide. A test to determine the relative efficacy of Dikar® and its 
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main alternative folpet was conducted in North Carolina in 1976 (1, p. 
147). This test is considered representative of field conditions and 
commerical application equipment was used: The results of the test were 
as follows: no fungicidal spraying -- 60 percent yield loss; spraying 
with the ernariee folpet -- 30 percent loss; and spraying with the 
EBDC - Dikar® -- 2 percent loss, 

As many as 11 or more applications per season are needed to prevent 
infection of apples with bitter rot and other disease (1, p. 147). Based 
on 11 applications per season, a Dikar® treatment program costs $112 per 
acre compared to the alternative, folpet, at $118 per acre — or a cost 
increase of $7 per acre if the use of the EBDC fungicides is cancelled 
(Table I-2). For the region, this would amount to an impact of $192,000 
on the 27,390 acres of apples treated with an EBDC fungicide (Table I-1). 

In addition growers in the Southeast would experience a yield 
reduction if the EBDC fungicides are cancelled. In the biological test 
discussed earlier. Fruit loss was estimated at 30 percent when folpet 
was used compared to 2 percent for Dikar®, This 28 percent difference 
in production could result in a loss of 96 million pounds of apples 
(Table I-1). The average price per pound paid to apple growers in the 
region during 197476 was approximately 8 cents (Table I-3). The estimated 
loss in apple production would result in a $7.7 million reduction in annual 
income to apple growers in the region. 

Due to the nationwide marketing of apples, it was assumed that 
growers in the region would not experience substantially higher local 


prices for their remaining apples. The local supply, it was assumed, 
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would be supplemented by other areas, Additionally, the loss of 96 
million pounds of apples.is not expected to have any appreciable effect 
on annual national apple prices because it only represents 1.4 percent of 
average annual apple production. . However, South Carolina and Georgia are 
presently able to supply fresh apple to the national market before most 
production areas come to harvest. The effect of the reduced production upon 
apple price during the first few weeks of harvest was not calculated. A 
portion of the effect is overridden by supply of stored apples from the 
Western States. 

Shifts in regional apple acreage are not expected in the short- 
run. Heavily impacted apple cultivars would not be ripped out or abandoned 
(liquidation of the capital investment) until conditions reached a point 


where the grower was not covering his variable or cash production expenses. 


Mid-Atlantic and Midwest: 


It was estimated that 90 percent of the apple acreage in the 
mid-Atlantic region (86,085 acres) and 75 percent (29,137 acres) in the 
Midwest region is treated annually with EBDC fungicides (Table I-l). 

To estimate the impact of an EBDC cancellation on fungus control 
costs, a hypothetical spray program was developed by the Assessment Team 
fable 1-4). Dikar® was assumed to be used for all disease control appli- 
cations except the last cover spray when zineb (an EBDC) and captan would 
be applied as a mixture. 

The alternative disease control program contains several fungicide 
materials and would require apple growers to have a broader knowledge of 
fungicides and could also present fungicide handling and storage problems. 

The alternative spray program would necessitate one additional 


application (cover) of captan if the last zineb application was eliminated, It 
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would also necessitate an additional spraying of a miticide (for example cyhexatin 
or dicofol) at some time during the growing season. Cyhexatin was assumed 
to be the material of choice based on use preference of growers although 
dicofol was the least expensive alternative. An analysis of both alternatives 
was made, 
If the EBDC fungicides are cancelled, it is estimated that disease 
control costs would increase as much as $15.46 to $18.22 per acre depending 
on which miticide was used in the alternative control program (Table I-5). 
The total economic impact on the 115,000 acres treated with EBDC fungicides 
in oie mid-Atlantic and Midwest regions would range from $1.8 million to 


$2.1 million. This additional cost is assumed to be borne by the producers. 


Consumer Impact 


The impact on retail apple prices is difficult to determine because 
of the naturally occurring wide variation in annual production. Apples can 
be held in storage and are marketed on a national basis. The estimated 
loss of 96 million pounds of apples in the Southeast without EBDC 
fungicides is only 1.4 percent of average annual production and not 


expected to affect retail prices. 


Ay be Parc ~~ fees hs : 







pistes: ny hows soheds 2o Ietsiiee 


vis ,eviscoisiis.erlensqxs 2ea8f add ‘saw 
* 
- 


74 


7 
..ti2 ey Sh 63" kb Law wINase 


= i ee 
Jo3 wi 32 ,beileonas sts sebialhgaed OOGE Geer 






les vidsaiwstis ed? ak beay apy ahbsle} 








l ef? mo soaqat vieons 










: 
1 teswhi¥ bos slinelgaal 


“An 
Oo) fren etl Jeon Lenchiihbe elit 


OF Jivollith «2 eecltyg sloen Iiagas nb 4 


as es 2 “whotg devas ol aottsiuey eblvw galrwooo yilesag 
7 ’ 


a 


Lipa 9 nised lenoljan $ so botedsan ote bas segs 


(tiv Jeandjwot edt c} seigqs Yo ebayoq no 
Pes 
Bs 


Not ovhoess levis agotvave to Jupoweq 4.2 


~ 














Table I-l. Apple acreage production, and acreage treated with EBDC fungicides 
jig gg 


: : : Percent of 
Region : Acreage of : Average annual : acreage : Acreage sprayed 
and : apples a/ : production b/ : treated with : with EBDC 
State : : sPEBDCec/ : 
a a a a 
acres Mil. LOS. 
Southeast 
North Carolina Lee OG 272560 
South Carolina 2,900 pa ae 
Georgia 7,000 22.0 
Tennessee 2,700 d/ Ped 
Arkansas 1,900 d/ Bid 
Total 33,000 341.6 83 27,390 
Mid-Atlantic 
Pennsylvania 34,600 464.0 
New Jersey 7,900 Tie.) 
Delaware 800 d/ jae) 
Maryland 5,000 69.8 
West Virginia 18, 000 2105 0 
Virginia 28 , 500 344.0 
Total 95,650 We2 2059 90 86, 085 
Midwest 
Illinois 12,000 94.2 
Ohio ee oU TT3e4 
Missouri 8, 000 6353 
Indiana 5200 54.8 
Kentucky 2,500 d/ 14.4 
Total 38,850 340.1 jae 295137, 
3 region total 167,500 1,882.6 85 142; 612 
Ueoe total 507,300 d/ 6,700.0 ae — 





a/ Data from most recent State surveys (1972-1976) unless noted. 

b/ Five-year averages (1973-1977), Statistical Reporting Service, USDA. 

c/ Estimated by the Biological Assessment Team.. 

d/ Data from 1974 Census of Agriculture-State Miscellaneous Data, Table 1, page 
111-29. (Data not available from State surveys.) 














Table I-2. Per acre treatment costs for Dikar® (an EBDC) and Folpet, its 
most effective alternative, Southeast region a/ 





: Number of : Pounds of : Material cost : Total cost 
Fungicide : applications : material per : per pound c/ > per acre 
: per season : application :;: : per season 
- ; b/ : : 
Dikar® d/ ame 8 iad. Le © 
Folpet e/ 11 8 AH 0) 118 .80 
Cost increase 7.04 





a/ Based on information from the “Assessment of EBDC Fungicide Uses in 
Agriculture", USDA/State/EPA Assessment Team, September 1978, p. 147. 


b/ Pounds of formulated product mixed at 2 pounds/100 gallons water and 
applied at a rate of 400 gallons per acre. 


c/ Typical grower prices for 1977, 
d/ 72 percent mancozeb and 4.7 percent dinocap. 


e/ 50 percent wettable powder. 
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Table I-3. Apples: Average price per pound, 1974-76, 
southeastern States a/ 


Year : 
State : $ : : Average for 
seee974 £2 EWES) 2 L976 : 1974-76 


(sane n== AO Bia Cae pe LeCw Gy — 


North Carolina 6.20 5.20 Oe LO0 7.07 
South Carolina LO.3.0 GE E®) 10.40 10.27 
Georgia - - 9.20 9520 
Tennessee 10.40 10.60 10.90 10. 63 
Arkansas 217.50 700 110 LO.17 
Total 7.61 b/ 





a/ USDA, Agricultural Statistics, 1977, Washington, D. C. 
toi7eetable 282, p. 207. 


b/ Weighted by average annual production for each State 
1974-1976, State Surveys and SRS data. 
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A. 


Cc. 


DB. EXTENT OF USE: . 


USE: 


MAJOR PESTS CONTROLLED: 


ALTERNATIVES: 


Major recommended chemicals: 


MNon=-chemical controls: 


Comparat ive costs: 


Conelusion: 


SUMMARY OF ECONOMIC IMPACT ANALYSTS 


EBDC USE ON APRICOTS, BANANAS, CHERRIES, NECTARLNES, PEACHES, PEARS, ALMUNDS, PECANS 


Use of EBDCs (mancuzeb, muneb, metiram, nabum, zineb) to control various diseases of 
Stone and pome fruits and tree nuts. 

Apricots-brown rot, green rot, leaf spot, shothole; bananas-sigatoka; cherries-leaf spot, 
shothole; nectarines und peaches = brown rot, shochole, leaf curl, leaf spot, scab; 
Pears-bitter rot, bluck rot, brown rot, fire blight, flyspeck, rust, scab, svoty blotch, 
pear pseylla (an insect); almonds-brown rot, leaf spot, scub, shothole, twig blight; 
pecane-acab. 


Based upon the number of states recommending specific fungicides, the following chemicals 
are considered to be major alternatives for the crops in question if EBDCs are unavailable. 


alternative apricots bananas cherries nectarines peaches pears almonds pecans pear psy:'a on 


pears - -=itraz® 
x x x (1f available), 


g endosulfzi, 
phosmec 


benosy1* x x x 
bordeaux 
calcium 
polysulfide 
captafol* 
captan* 
coppers 
dichlone 
dichloran 
dodine 
ferban 
folpet* 
petroleum 
oils x 
sulfur x 
thiophanate 
methyl* zx 
triphenylrin - 
hydroxide 
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@eRPAR or candidate for RPAR. 


Orchard sanitation practices (removal of drops, pruning infected limbs, etc.) aid in 
preventing spread of diseases but do not control them once established. No IPM or 
eultural controls exist for pear psylla. 


Treatment costs vary considerably by crop and disease, and sre influenced by regional price 
differences for fungicides, a wide range in application rates, and method of treatment. 

Im most cases, certain alternatives are more expensive and some are less expensive to use 
than EBDC materials. 


Loss of EBDCs will lead to greater reliance upon alternatives, particularly benomyl. 
Reduction in number of effective fungicides will reduce grower flexibility and probably 
imerease the rate of development or spread of disease resistance or tolerance to currently 
available fungicides. 


acres -reated 


quantity a.i1. applied: acres as Z ci acres 
crop ETC used!/ per acre-treatment per acre = coral treated grivn 
————— 

apricots maneb 4.8 4.82/ 4,400 900 3 
benanas mancozeb Tez 14.4 - 1¢13/ 
cherries nabam, zineb 2/ little few nez. 
sectarines maneb 5.0 550— 1,100 220 1 
peachest/ = a aneb 5.0 5.0 13,500 2,700 3 
pesrs 

diseases mancozeb 4.8 10.3 36,000 3,500 3 

pear pyslla mancozeb dee 7.2 = 14.4 289,000 25,000 26 
almonds maneb 5.5 5.52/  — 22,000 4,000 l 
pecans netiras ae little few nez. 


l/ Maneb is assumed to be the major EBDC used on ap ‘eots, nectarines, peaches and 
almonds. Small smounts of other EBDC’s may also be used on these crops. 


2/ Assumes one (1) EBDC spray per season. 


3/ Extent of EBDC use unknown but 1. is reasonable to conclude all bananas 
imported into the U.S. sre treated due to disease probleas in producing 
countries. 


4/ Data fur California only; gmall amounts of EBDC’s probably sre used in 
other states. 
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£. ECONOMIC IMPACTS: 


User: 


Consumer: 


¥. LIMITATIONS OF ANALYSIS: 


G. PRINCIPAL ANALYST: 


In.the short term, cancellation of ERNC's will cause minor cost increases as producers 
utilize alternative fungicides. The rollowing aggregate cost tnereases are projected 
(annual basis), reflecting the use of a mix of generally higher-cost alternatives: 


apricots: $3,600 incurred by growers. pears—diseases: $15,000 incurred 
by growers. 
bananas: no domestic grower-level effect since all bananas pear psylla: $231,000 incurred 
are imported by growers. 


cherries: little or no grower impact due to lack of EBDC use. almonds-$24,000 incurred by 
growers. 


nectarines and peaches: $10,000 incurred by growers. pecans-little or no grower impact 
due to lack of EBDC use. 


Although the immediate cost impacts associated with che unavailability of EBDC's for use 

on these fruits and nuts are relatively minor, the long-term economic implications of the 
cancellation of EBDC s extend beyond the costs of alternatives. The major benefit derived 

from the use of EBDC's on these crops concerns the avoidance or minimization of the 

continuing problem of resistance or tolerance to first-choice fungicides, particularly 

benomyl. EBDC's are probably used by growers experiencing difficulty in controlling 

diseases with other materials and/or by growers using a multi-fungicide rotation program 

to avoid resistance. Benomyl, the first-choice fungicide for many diseases attacking fruits 
and nuts, is susceptible to resistance buildup within a few years after its firse use if applied 
frequently. In California, widespread reliance on benomyl during the past several years is 
reported to have caused severe control problems, particularly in peach orchards. Resistance 

to benomyl is considered a likelihood, if not a certainty, on fruit and nut crops if it is used 
exclusively or predominantly. Although growers would not be expected to rely solely upon EBDC's 
if benomyl resistance becomes widespread, the EBDC’s would be major alternatives, particularly 
in view of the RPAR status of other materials such as captan, captafol, and f..pet. 


Consumers will not be affected in the short run by a cancellation of EBDC’s for use 

on the fruit and nut crops in question. In the long run, the reduction in effective 
fungicides caused by cancellation may result in reductions in quality and yield. Consumer 
prices would increase as the supply of apricots, nectarines, peaches, pears and almonds 
declines. Cherry and pecan prod.-ction levels would be affected the least of the group 
examined. A combination of two factors=- 1) disease resistance or tolerance to alternative 
materials which are currently rotated or combined with EBDCs (particularly - enomyl) and 

2) RPAR actions resulting in cancellation of alternative fungicides - - would greatly 
inerease the importance of EBDCs. Ketail prices for bananas are projected to increase 

by as much as 26 percenc dve to yield reductions of up to 20 percent in producing countries 
i4f the EBDC tolerances are revoked on bananas (the remaining banana fungicides are petroleum 
oil, benomyl, and thiophante methyl - - latter two RPARS). 


Little current usage data is available to evaluate the importance of EBDC's to production 
of these crops. Analysis assumes equal control with alternatives in che short run. Long 
term effects cannot be rcliably determined. 


Mark A. Luttner, Economist 
Economic Analysis Branch 

Benefits and Field Studies Division 
EPA, December, 1978. 
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Apricots, Bananas, Cherries, Nectarines, Peaches, Pears, Almonds, Pecans 
| | Apricots | 

Three types of EBDC fungicides (mareb, nabam, zineb) are registered 
for use on apricots (Table I-6). EPA Registrations of EBDCs for various 
apricot diseases are as follows: brown rot (maneb); green rot (maneb) ; 
shot hole (maneb, zineb); leaf curl (nabam, zineb). A review of state 
Festicide recommendation guides indicates that EBDC's are not widely 
recommended for control of apricot diseases (Table I-7). In Seite nrey 
which accounts for almost all (97.5%) Aeeerie apricot production, the 
sole EBDC recommendation is for brown rot; recommended alternatives are 
benomyl, bordeaux mixture, captan, tixed copper, and sodium pentachlorophenate. 
Washington, which produces about 2% of the U.S. apricot crop, recommends 
maneb for. leaf curl and coryneum blight. 

, Brown rot is a serious disease problem which attacks both the blossoms 
and fruit of apricots and other stone fruits. No fungicide use survey 
data is available for apricots to indicate EBDC use for control of brown 
rot and other aieanses! California pesticide use data (Table I-8) shows 
that total EBDC use on apricots has ep quite minimal, ranging from 5 
acres treated in 1976 to 1,625 acres treated in 1970; 433 acres were 
treated with EBDC's in 1977. However, these data probably understate 
actual EBDC use on apricots in California since these materials are 
not among the pesticide classes whose use is required to be reported. The 
California rebuttal to the EBDC RPAR indicates that actual use of 
EBDCs in the state is probably twice the reported level. Thus, EBDC 
use on apricots in 1978 may reasonably be estimated at a maximum 
of about 900 acres. This indicates that about 3% of California's 


30,000 acres. of apricots could be treated with EBDCs annually. 
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As noted in the California rebuttal, maneb is probably used in combination 
or in rotation with benomyl to check the development of benomyl-resistant 
strains of fungus on apricots. 

If the EBDC fungicides (principally maneb) are unavailable for use 
on apricots, growers will likely utilize benomyl or captan for 
the sprays in which maneb had been used alone. For those instances 
in which maneb hac been used in combination \..ith benomyl, captan is 
likely to be substituted. The utilization of EBDC alternatives would 
change per-acre treatment costs from $10.50 with maneb to $16.50 (benomyl) or 
$7.50 (captan) (Table I-9). Total worst-case cost impacts for the 900 acres 
of apricots treated with EBDCs in 19/8 (maximum) would consist of an 
Fncraase of about $3,600 annually. Since the use of alternatives is 
not expected to increase revenues due to higher fruit yield or quality, 
any pesticide cost increases would represent net reductions in overall 
revenues for affected growers. 

Although the famed ata cost impacts associated with the unavailability 
of EBDCs for use on apricots are relatively minor, the economic DET eations 
of the cancellation of EBDCs extend beyond the costs of alternatives. 

‘The major benefit derived oy ee use of EBDCsS on apricots concerns the 
avoidance or Pneation of the continuing problem of fungal resistance 

to first-choice fungicides, particularly benomyl. EBDCs are probably 

used by growers experiencing difficulty in controlling diseases with other 
Materials and/or by growers using a multi-fungicide rotation program to 
avoid resistance. Benomyl, the first-choice fungicide for several diseases 
attacking apricots and other fruits, is susceptible to resistance buildup 
within a few years after its first use if applied frequently. In pari corriee 


widespread reliance on benomyl during the past several years is reported 
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to have caused severe control problems, particularly in peach orchards. 
Fungal resistance to benomyl is considered a ivericeeds if not a certainty, 
on all fruit crops if it is used exclusively or predominantly. Although 
——— would not be expected to rely solely upon EBDCs if benomyl 
resistance becomes widespread in apricots, the EBDCs would be major 


alternatives, particularly in view of the RPAR status of other materials 


such as captan. 
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Uf The table summarizes the mae recent available recommendations from che following states: Alahama (AL), California (A), Georgia (GA), 
Kentucky (KY), Maryland (MD), Michisan(M!), New Jersey (NI), Norch Carotina (NC), Ole (OH), Oreyon (OK), Pennsylvania (PA), South Carolina (SC), 
Tena (TX), Virginia (VA), Washington (WA), and Wese Virginia (WV). The following state recommendattona tncelude only peaches: AL, CAS MD, NU, 
NC, Mt, OR, SC, TX. The following recommendations inelude peach and nectarine: KY, VA, WV. The forlowlos recommendations fnelude ported, 
Nectarine, and apefewt: CA, ME, PA, WA. The MD recommendations also ine lide disease controla for (nterptanted peaches and apples. laless 
Infested otherwise, the recommendat tous are tor all frutes fu the concrol yutde oe schedules (f a fungte tide (4 recommended only for wie on a 
Partleulor crop, the state abbreviation is followed by chase crops on which the use of the chemical In question (4 recommended (Poe peach, 
Nee nectacine, A © apricots). 


2/ The Ohfo recommendations juubale (page 33) tndfcates that copper sulfate and Lime (Bordeaux Ingeedtents) should be apolled separately vor ef fecetve 
bacterial apet control, 


Vv The Mich lyr rerecommeneliot ton yeretdes fnelfeatos Chat the wae af a Captan + dhewdine combinat fan for hactertal spo and/or brown roe at petal fall tn 
to he on a trial bante tor sancepe th be verted fern. 
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Table I-9 


’ 


Comparative Costs of Treatment with Maneb and 
Alternatives for Apricot Disease Control 


car cety 


fungicide product application material cost 
costl/ rate/acre2/ per acre-treatment 
maneb 80 w $ 1.75/lb. 6 lbs. $10.50 
benomyl 50 wp $11.00/1b. 1:5 ibs. $16.50 
captan 50 Ww $1.25/1b. 6 Ibs. $ 7.50 


2/_ As specified in the California apricot pest control guide, assuming 
300 gallons of spray per acre. (15). 
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Bananas 


Two EBDC fungicides--mancozeb and maneb--are EPA registered for use on 
bananas to control Sigatoka disease. Registered alternatives include 
benomyl, copper hydroxide, copper oxide, copper Bordeaux mixture, petroleum 
oil, and thiophanate methyl. Since bananas are not produced commercially in 
the United States, the analysis is not concerned with grower level impacts 
but deals with the consumer impacts of the revozation of EBDC tolerances oa 
bananas produced in other countries!/, Although bananas are produced in 
many tropical and subtropical areas of the world, u.s. imports are derived 
Primarily from a few Central and South American countries, including 
Columbia, Costa Rica, Ecuador, Guatemala, Honduras, Nicaragua, and Panama. 
“Average annual banana imports into the U.S. approximate 2,029,000 metric tons 
(Table I-10). per capita banana consumption was 19.5 pounds in 1977, and appears 
to have trended upward since 1970 (Table I-11). ) 

Maneb was the first EBDC introduced for use on bananas but was quickly 
replaced by mancozeb due to increased efficacy. Since Sigatoka is present 
in all banana producing areas, it is probably reasonable to include that all 
bananas imported into the U.S. have been treated with mancozeb, which is 
used in disease spray programs along with benomyl and petroleum oil. Mancozeb 
and benomyl are each blended in oil or in an oil plus water emulsion and 
applied by air. In general, two mancozeb treatments are followed by one 
benomyl treatment. fhe total number of Sprays varies from 12 to 30 and 


es 


2/ Small quantities of bananas are produced in Hawaii. During the period 
1975-1977, an average of 5.7 million pounds were produced valued at 
$847,000 annually. All bananas produced in Hawaii are consumed fresh, 
Probably within the State. No data are available indicating the extent 
Or importance of EBDC use (if any) on bananas in Hawaii. 
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averages about 18 per year; thus, the mancozeb-benomyl cycle is usually 
Tepeated about six tomes per season. Mancozeb 80 wP is peer at the rate 
of 1.5 pounds formulation per acre-treatment.: Assuming an average of 12 
treatments per year indicates annual use of 18 pounds mancozeb 80 wP (14.4 
pounds a.i.) per acre. . 

If the EBDC tolerances for bananas are revoked as the result of an 
agency regulatry action, the net effect would be cancellation of EBDC use 
on bananas produced for export to the United States. Growers: in the 
affected countries would have the option of producing for export to other 


countries (assuming other importing nations did not follow EPA's lead in 


revoking EBDC tolerances, which is probably unlikely) or adopting other 


‘disease control materials. tr¢f many growers adopted the former approach, 


the Japan-Europe banana market would be flooded and prices would probably 
drop to extermely low levels. Growers adopting a non-EBDC spray schedule 
in order to maintain U.S. sales would encounter disease control problems. 
The use of a non-EBDC disease control program in Central and South 
America would lead to greater reliance on benomyl, thiophanate methyl, and 


petroleum oils. (Both benomyl and thiopanate methyl are also being reviewed 


: in RPAR proceedings.) Yields would remain constant in the short term in all 


countries except for Honduras. In Honduras, the presence of Black Sigatoka 
(a disease similar to Sigatoka) would necessitate the use of copper-based 
fungicides in addition to benomyl, thiophanate methyl, and oil. The phyto- 
toxic properties of copper compounds when used in spray programs involving | 
Oil (necessary because oil must be used with the benzimadozotes for them 
to be effective) would lead to yield losses estimated to be in the range of 


10 to 20 percent. In the longer -term, the combined effect of (1) the expected 
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spread of Black Sigatoka due to the reduced effectiveness of non-EBDC spray 
programs, and (2) the reduced effectiveness of benomyl due to anticipated 
resistance problems may cause yield reductions of 10 to 20 percent in all 
those countries now producing bananas ror export to the U.S. 

U.S. consumers would be adversely affected due to retail price étncreases 
if the EBDC banana tolerances are revoked. The extent of such price effects 
would depend on numerous factors, including (1) the rate and Arlt of 
spread of Black Sigatoka, (2) the development cf resistance or tolerance 
to benomyl, (3) the extent to which bananas now sold to European and 
Japanese markets would be diverted to the U.S., and (4) the possibility of 
increased banana production in all other banana-producing areas in response 
to higher prices in the U.S. market. 

| Assuming the eventual spread of Black Sigatoka, development of benomyl 
resistance, and lack of re-orientation of the current Japan-Europe market 
producers, U.S. imports could decline in the longer —— by 10 to 20 percent. 
Use of the mid-point value (-0.75) of the most recently developed (1971) 
retail price elasticity of demand estimates for bananas indicates that U.S. 
retail banana prices could increase by 13.3 percent for every 10 percent 
reduction in supply. Thus, yield reductions of 10 to 20 percent could 
lead to retail price Mnereaaectranni nn from 13.3 to 26.6 percent. These 
loss estimates indicate the retail price of bananas could increase from 23.2 
cents per pound (1975) to 26.3 - 29.4 cents per pound, depending upon the 
extent of yield reduction (10 to 20 percent) and the price elasticity of 
demand eRe used (in this case, -0.75). The average U.S. consumers 

| expenditures for bananas would increase from $4.52 per year (23.2¢ lb. x 

19.5 lbs) to $4.59 0 $4.66 per year (26.3¢ x 17.55 lbs. = $4.62 or 29.4¢ x 

15.6 lbs = $4.59). Total U.S. consumer expenditures for banans would increase 


from $972 million per year to $989 million - $993 million per year, again depen- 
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dent upon the yield losses Sustained and the price elasticity of demana 
estimate used:to calculate retail price effects (assumes 215,000,000 USS. 
population). 

The consumer impacts projected in this analysis are subject to several 
important limitations. The primary limitation. concerns the inconsistency 
of data concerning the price response resulting from the projected declines in 
banana supplies. The price changes developed herein are based on a single 
price elasticity value which May or may not be representative for current 
and future situations, since elasticities respond over time to changes in 
market conditions. General economic price theory indicates that over time 
the price elasticity of demand at the retail level would move closer to 
unity in response to a decline in banana supplies, ceteris paribus. Thus, 
the Projected insreases in expenditures at the retail level cannot be 
expec.“ed to continue idenfinitely. Increasingly larger reductions in banana 
supplies would lead to the point where the elastic portion of the demand 
schedule would be reached and reductions in overall expendiuters would 
result. 

It is likely that the reductions in production projected in this analysis 
would lead to significantly higher retail prices for bananas in the U.S. 
However, specific retail price maeronees Cannot be accurately determined given 
currently available price elasticity of demand data (available elasticity 
values represent point estimates and would not be reliable over the range 
of projected quanity changes). Thus, the price increases presented above 
cannot be relied upon with great certainty. It is reasonable to conclude 
however, that a revocation of EBDC tolerances on imported bananas would 


lead to some degree of retail price increase. 
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Table I-10 - U.S. fresh banana imports by country 
of origin, calendar: years, 1974-77 


A : e 
Country 1974 1975 1976 Lo77 


a 


1,000 metric tons 


Colombia 108.4 142.1 a Ba byes 105.5 
Costa Rica . 385.7 631.0 695.6 556.0 
Ecuador 476.7 430.7 396.3 441.3 
Guatemala 236.5 204.6 234.3 214.7 
Honduras 536.7 262.6 485.4 S126) 
Panema 126.2 108.6 yeah 142.7 
"Other 9.7 = 9.6 11.9 40.4 

Tetal 1,986.2 1,910.4 2,103.0 2,116.8 


a 


Source: Bureau of the Census, U.S. Department of Commerce. 
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TABLE I-11.Fresh fruit: Per capita consumption, fresh weight basis, average 1950-54 and 
1955-59, annual 1960-77! 


Tange- Grape- | Total 
tines | Tangelos|Lemons| Limes fruit citrus 





Noneitrus fruit 


Avo- Busn- 
cados | Bananas |berrics? 















Cnerries 
Pounds 
19S0-S4 
av.....) 27.1 2.1 cee 3.8 0.15 10.5 43.7 22.2 0.4 0.5 20.1 see 0.7 
1955-59 : 
av...--] 21.3 1.7 70.14 3.1 14 10.2 36.6 20.3 3 6 17.8 cee oot} 
1960 ...] 19.3 1.2 2 2.9 12 10.0 33.7 18.3 .21 9 20.5 se 4 
1961 .. 16.1 1.8 .2 2.8 12 9.8 30.8 16.4 .20 4 19.9 cee 5 
1962 ...] 15.6 1.5 4 2.8 ll 9.1 29.5 17.5 .20 6 16.3 oe Ss 
1963 .. 11.9 9 a) 2.5 13 6.4 22.1 16.7 16 5 16.6 ce .4 
1964 ...]/ 14.3 1.4 E! 2.6 12 7.5 26.2 17.9 -20 6 16.9 1 see 6 
1965 ...| 16.4 1.6 4 2.4 14 8.3 29.2 16.3 10 4 17.9 eee .4 
1966 ...| 16.4 1.6 4 2.3 12 8.4 29.2 16.0 17 6 18.3 cee 6) 
1967 .. 17.9 1.9 6 2.3 10 9.0 31.8 16.2 ll 8 18.3 cee 5 
1968 ...} 14.2 1.3 6 2.2 15 8.0 26.4 15.7 -ll 5 18.5 eee 5 
1969 ...] 16.2 1.6 6 2.1 15 7.8 28.4 14.9 .09 7 18.0 coe 5 
1970 ...] 16.2 1.6 6 2.0 19 8.2 28.8 18.3 -12 4 17.6 18 5 
1971 ...] 15.8 1.8 7 2.2 19 8.6 29.3 16.2. 14 8 18.3 -16 6 
- 1972 ;:..] 14.5 1.7 7 1.9 +H} 8.6 27.6 17.4 -08 4 18.1 BYE a 
“1973 ...] 14.5 1.7 6 2.0 22 8.6 27.6 14.7 09 . 8 18.4 15 ard 
1974 ...] 14.6 1.9 7 2.0 .23 8.3 © 27.7 16.2 -06 2 f 18.7 16 6 
1975 ...] 16.1 2.0 1.0 2.0 .24 8.4 29.7. . 17.9 .08 1.2 17.9 . -16 ae 
1976 ...] 14.9 2.0 9 1.9 -26 9.4 29.4 18.8 -10 8 19.5 21 8 
1977* .} 13.0 1.8 1.0 2.1 -26 7.8 26.0 18.5, -09 1.3 19.5 .06 6 
Noncitrus fruit (continued) 
Plums: | Miscel- | Total Total 
and Straw- |taneous non- fruit 
prunes |berries | fruit‘ citrus 
1950-54 ae ‘ 
Vhecrerd 0.3. 0.04 5.4 0.2 9.7 4.0 0.5 cee 1.8 1.5 cee 67.4 111.2 
1955-59 
BVi 6 6 ae J .03 4.3 3 8.8 3.5 6 cee 1.6 175 ese 60.3 96.9 
1960 ... -24 .02 3.9 5 9.5 2.6 6 -06 1.2 1.3 ere 60.2 93.9 
1961 ... 29 -02 3.8 6 ‘9.7 2.6 5 08 1.3 1.6 ese 57.9 88.7 
1962 ... 28 .02 4.2 5 8.2 2.6 4 .07 1.3 1.6 eee $4.3 83.8 
1963 ... nee, .02 4.2 6 7.6 2.0 5 -06 1.4 1.6 see $2.6 74.7 
1964 ... cag .02 3.9 7 6.0 2.4 6 .09 1.5 1.7 eee $3.3 79.5 
2965 ... 19 .02 4.2 7 6.8 1.8 6 .08 1.4 1.3 ose $2.2 81.4 
1966 ... 17 02 4.3 7 6.2 2.4 5 -08 ree 1.4 eee $2.6 81.8 
29676 5 aie 1400} 3.5 5 4.9 1.8 6 -10 1.3 175 oe $0.2 82.0 
1968 ... 15 .02 3.8 6 6.6 2.0 6 -10 1.3 1.8 eee S22 72.6 
1969 ...] . .17 -O1 3.6 6 6.7 2.2 6 -08 1.1 1.8 ese $1.1 79.5 
1970 ... 18 -O1 2.8 6 5.7 2.0 Arh -12 1.5 1.8 14 $2.6 81.4 
197 1a... 20 -01 2.4 6 5.7 2.4 7 -10 1.3 1.9 16 $1.7 81.0 
19725... aio -03 2.2 8 3.9 ecS 8 «11 4.1 1.7 ak} 49.9 77.5 
1973... 19 .04 2.6 7 4.3 2.5 9 .14 1.2 1.6 -18 49.2 76.8 
1974... 15 -05 2.8 9 4.4 2.3 9 17 1.5 1.9 -20 $1.7 79.4 
1975 ... 15 .03 3.2 9 $.1 2.8 1.0 ai 1.3 1.8 24 $4.7 84.4 
1976 ... 19 02 3.3 1.0 5.3 2.7 1.2 sal 1.3 1.7 23 57.2 86.6 
1977% .. 18 03 3.1 1.2 5.4 2.7 1.3 .26 1.6 2.0 17 $8.) 24.1 


‘All data on Calendar-year basis with excention of citrus fruits, wnicn start Octoder of November prior to year indicated. Civilians 


consumption onty. Beginning 1960, includes Alaska and tHawali. 27 Three-year average. Includes Diackberrics, Diuebernies, 
Doysenberries, Currants, loganberrics, black and read rasoberrics, and otner berrics. ‘Includes mangoes, Olives, persimmons, 


Bomegranatcs, chinese goosederries, and other frurt. } Preliminary. 


’ Note: Sce September 1970 (TFS-176) Fruit Situation tor annual data prior ‘to 1960. 


SOURCE: (¢37A). 
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Cherries 

Two EBDC fungicides are EPA Tat et aaa for control of cherry diseases. 
Nabam and zineb are both registered for Nate spot and shot hole. Numerous 
alternatives are available for leaf spot but only one non-EBDC alternative 
(basic copper sulfate) is registerd for shot hole (Table pc Bd 

A review of arate pesticide recommendations indicates that, of the 
control guides examined, none included EBDCs among the fungicides listed 
for control of cherry diseases (Table I-13). Based on the number of 
states recommending materials for control, the preferred fungicides for 
leaf spot include benomyl, captan, dodine, ferbam, and folpet. Washington 
is the only state listing shot hole, and recommends captan, lime sulfur, 
“copper, and dichlone for control. 

The EBDCs are not used to an ooradiantererren: on cherries. 
Fungicide use data indicates no use of EBDCs on cherries in 1975 (Table I-14). 
Review of 1975 proprietary data also shows no use of EBDC fungicides on 
domestic cherries. California usage data (Table I-8) shows very little 
use of EBDC fungicides on cherries in recent years. 

The lack of recommendations for or use of EBDC fungicides to control 
diseases of cherries indicates that these particular materials are not 
important to the production of this crop. The economic impact resulting 


from the cancellation of EBDC registration for cerries would be negligible. 
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Table I-13 


Summary of State Recommendations for Control of Cherry Diseases 1/ 


a _ ——S 


£ 


Disease 
Black Botrytis rot Brown Coryneum Fruit Leaf spot Mildew Powdery Rhizopus 
knot 7/ : and blight rot blight rot mildew rot 


(shothole) 


WV NJ,NY CA,KY,MI, Spe = RY,MI,NJ,NY WV MI(T) »NY(T) e MI(S) 
SJ ,NY,OH, OH, PA,VA,WV PA(T) eVA,WV 
PA, VA.WV 
oe NY (T) CA,MI(T) ’ RES PA(T) MI (T) oNY(T), terry) PA(T) ee 
NY(T), PA(T) — 
‘WY ONY, NY CA,MI(S), WA PA(T) MI(S) ,NJ,NY, wy PA(T) ,WV Mz (S) 
NJ ,NY, OH (S) oPa,VA,WV 
OH{S) PA, 
VA,WV 
—- aan CA-KY, WA —— KY,NY(T) ,OH(T), — NY(T) ,PA(T) ae 
O08 (T) PA(T) ; 
wv NJ,NY CA,KY,MI, WA — NJ,OH(S) ,PA — —- a 
NJ,NY,OH, 
PA,WV 
—— ame KY ,MI(T), a aa KY ,MI,NJ,NY, eae annem ere 
OH (T) H,PA(S) ,VA,WV 
WV NY MI ,NY,OH, ——— -—-  MI(S) ,NY,OH(S), WV WV MI (S) 
PA(S) PA(S) , VA,WV 
WV(J) = NY(T) NY(T), —— PA(T) NY(T) ,-PA(T), wv (T) PA(T) ——— 
PA(T), VA,WV(T) 
oa ows NRT — ae NJ ,NY pet nena Paes 
WV NY (S) CA,KY,MI, a Te MI ,NY,PA, WV CA,NY(T) aVAe MI (S) 
NY,OH(T), WV WA,WV 
PA(S) ,WA 


eee 
» Fecent available recommendations from the following states: : 
+ Ohio (OH), Pennsylvania (PA), Virginia (VA), 

| include both sweet and tart cherries; if a par 
viation is followed by an indicator for the che 
Ommendations included are for control of pre 


Washington (WA), and West Virginia (WV). 
ticular fungicide is recommended only for use on sweet or 
rry type on which the fungicide is recommended ( S = sweet 
harvest tree and fruit and postharvest tree diseases. 


de fixed copper, fixed copper plus hydrated lime, and copper sulfate plus lime. 


rvest use only. 


California (CA), Kentucky (KY), Michigan (MI), 
Unless indicated 


ons indicate that ferbam should be used on tart cherries when dodine (MI and OH) or glyodin (OH) are used with 


ination for leaf spot on tart cherries in New York. 


Jer. 


tide (p. 21) reads: “There are no fungicides approved for ‘black knot’ control on plums and prunes, or cherries. 


Spray program for brown rot control is followed, black knot usually will not be a problem." 


43, 4S, 46, 47). 
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Nectarines and Peaches 


‘Three of the EBDC fungicides - i.e., maneb, nabam, and zineh - 
are registered for use on nectarines and peaches, Diseases for which 
these materials are registered include brow rot, coryneum blight 
(shothole) , deaf curl, leaf spot, and scab (Tables I-15 and I-16). Numerous 
other fungicides are registered for brown rot, shothole, and leaf curl, 
but relatively few EBDC alternatives exist for leaf spot and scab, 
Particularly for nectarines. 

California produces almost all (98+%) domestic nectarines and is 
the macor peach state (708 Of U.S. crop). The sole EBDC recommended 
for use on nectarines and peaches in California is maneb. California 
also recommends numerous alternative fungicides for brown rot control 
(Table I-7). Three other peach-producing states recommend maneb and zineb 
for various other diseases of nectarines and peaches. 

No national fungicide usage data is available to determine the extent 
Of EBDC use on nectarines. However, California Dee ie use data 
(Table I-8) indicate reported use of EBDCs on nectarines in recent years 
has ranged from 7,190 pounds active ingredient applied to 1,649 acres 
(1970) to 107 pounds a.i. applied to 22 acres (1974); 546 pounds a.i. 
were reported applied to 109 acres in 1977. As indicated in Section 1 
(Apricots), California authorities estimate that actual EBDC use is probably 
twice the reported level; thus, 1978 usage (all EBDC:, most likely 
maneb) probably approximates as much as 1,100 pounds a.i. applied to 
about 220 acres of nectarines. Thus, about 1% of California's 20,000 
nectarines acres would be treated with EBDCs anmally. Since almost 
all U.S. nectarine production takes place in California, the extent 


of use estimates represent total’ domestic EBDC use on this particular 
crop. 
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Pungicide usage data for peaches show that the ESDCs are not used 
to an appreciable extant. Review of 1975 usage data (Table I-17) indicates 
no reported use of ESDCs on peaches. California sesticide use data . 
(Table I-8) show the rerorted use of EBDCs on peaches has ranged from 
52,017 pourris a.i., applied to 7,923 acres (1970) to 593 pounds a.i. 
applied to 179 acres (1975). In 1977, a reported 6,695 pounds a.i. 
were applied to 1,339 acres. Since reported use in California my 
understate actual use by half, as many as 13,500 pounds a.i. may have 
been applied to about 2,700 acres of peaches in the state in 1978. 
’ Since California has about 88,000 acres of peaches, about 3% of the 
State's crop may be treated with EBDCs for disease control. Small 
‘amounts of EBDCs are Probably used on peaches in other states, but 
these quantities are not significant enough to be reflected in pesticide 
The EBDCs, particularly maneb, are probably most widely used in 
combination with benamyl or as a rotation treatment instead of benomyl 
for control of hrown rot. Zineb may also be used in this pattern as an 
alternative for maneb, probably depending upon the relative prices of the 
two materials. The major alternatives to the EBDCs on nectarines and 
peaches are dichloran and captan. If these materials are used on nectarines 
and peaches instead of maneb, per acre treatment costs change from $10.50 
(maneb) to $14.00 (dichloran) or $7.50 (captan) (Table I-18). Assuming the 
1978 EBDC use level in California approximates the estimated use level | 
Of 2,700 peach acres and 220 nectarine acres treated, the loss of EBDCS and 
utilization of alternatives could increase control costs by a macau of 
about $10,000 annually. Similar per acre costs effects would be expected 
to occur in other EBDC use areas. The cost effects would be absorbed at 


the grower level. No immediate consumer effects are anticipated. 
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As in the case of apricots, the cancellation of EBDCs for use on 
nectarines and peaches has implications beyond the relatively small cost 
impacts associated with the use of alternatives. “The demonstrated problem 
of fungal tolerance or resistance to benomyl, the preferred fungicide for 
brown rot and other nectarine and peach diseases, is almost certain to 
result in increased grower dependence on the EBDC fungicides. Materials 
such as maneb and zineb would not be the only materials having increased 
use if benomyl is ineffective, but they would probably be among the few 
major substitutes. 












5 eer dee 
: cS eas tex sata? 
phate. tSali¢c cit , Roles te oem 
slewivweles ont ort a ; ) 
=~ | : . 
Prices rao | - 
<x e¢ | | 
Sipe ged oatuaeg a 


eae Be ss 
ig. Jen wil 
- © Pe. 
iimeczs3isc & a 
: 
aw “= 2! 
+ tole 


°(6€) 2:291N0S 
“B9ATIBUIIAITS pues 
q2uzz JO Basi patajet3ay w 7 $SOAFIVUIIITS pus Beqeu zo soeN Prl1d eTBay = N SGA} IBUI9ITe pus qouEE JO GIEN paloiey3ay me H/T 


Si a ee 





z z ‘HW z‘W meI}Z 

z z ‘HW z‘W InjTns 

: 2‘W weqiag 

Z‘H ueroTY Tq 

5 Z‘H sa eipkyouoy 37e3 [NS aaddo7 

2°N Zz ‘H apeeg ‘a3e3z [NS saddoy 

2°N 2‘ z‘H ®3FJINS EpzIOTYI4xQ 1addo7 

ZN z ‘W Z‘H @PTIOTYIAXQ anddog 

z ‘H 23e39109 Jaddo7 

Z‘N aqeuayyden szaddog 

N @PTACTYD aaddo7 

Zz‘N Zz ‘HW z‘H se euogiey aaddog 

Z°N Zz ‘nH z‘H 2INIXT_ XNeapiog saddoy 

Zz z ‘WH z‘H ueqdeg 

: z‘N 2‘H Tojeqdey 

Zz ‘N z ‘nH z‘K SaPTJINGATOg uNzoT eg 

Zz @IFIOTYIodAYW anyzoTe9 

z Z‘H TAuouag 

Zz Zz Zz z ‘H z‘H q2utZ 

N meqen 

z ‘W z‘W qeueK 

La. SS Tl 

(2 ToyI0ys) 

qvos ode jeorz Tans jeat 3y8tTq wnaut109 301 umolg opyoFsuny 

saseostq 


| 


/caSVaSId ANIUVLOAN 40 ‘IOULNOD 40d SAAILVNUALTV GNV ®,00Ga dO SNOILVALSIOaY Vaa 
° ST-I WIdvL 


i ce 








t {4 TwteS doth ee 
1 74 ohare e® 
whd ke AF 
stat égell bee 
> m cisged wegqQed 
: a 5a shtpoianed 29g 
> i. esetive ohive tested vege? 
: tare poe Vialt sogqge@. : 
a eslraiedtgred w0e)i nt veage> 
5,3 ajaal dpad - 
Asda st 
» 2003 uk 
- exis 
ee a ie — 
® «ney fesesaigst « &  ,e-vt. ' ‘wn dipan do tse feabgeigee < & w 


em.it3l4 ORF 
fC) Se 


(6€) %a21Nn0g 


WATIVUIIITS pus qauzz Jo ven paisje{Bay ~ 7 $69AFIBUINITV puy wWequU Jo sEn paleje;8oy =| N SeoAzQUUIIIT[e pus qauE_ JO 9BN pazaqyATBay eH O/T 


N z‘W z‘W we1ytZ 
H Z z‘W weazuL 
H z : z‘H z‘W anj{ns 
N Z‘H Z‘W saptz{nedjtod wnypos ' 
z‘W uTpod79 
N z‘H z‘H weqiag 
N aut} pog 
Z‘W uBIOTYIIG 
, N z‘W z‘W Duo yd 
N z‘H @PFAOTYIAxO wnzoTe9 
aaddod e1333 1aaddoy 
; : N zn 2‘W aIeIpAyouow ‘ajey [ns 1saddoy 
N Z‘W a78eq ‘a2eJ [NS 1addoy 
N Z‘H Z‘W 9383[Ne spzAaoTYyIAxo addog 
N Zz‘ wh ad @PFAOTYIAxo 1raddog 
N z‘H aptxo aaddog 
z‘H aqeato 1addo9 
h es jeuayjdeu aaddog 
N @pyxoipAy aaddog CQ? 
N zn z‘W e wuogieD 19ddo7 < wa 
N Zz‘ Z‘W eAnIjxyw xXnvapi0g asddog 
Ww z z‘n z‘W ueqdeg 
Hn z N zn 2‘H Toyeadey 
W zZ N z‘n z‘W septz{nsktod wunzo te) 
R 2‘W qyAwouag 
| z z‘W z‘W qeutz 
N ; weqen 
K z N q z‘H z‘H qoueK 
e 
in. Eee eee 
(9TOYI0Y8) 
qevog jodg jeay] {and jeaT 3y3z1q wnsauf109 302 umo1g @pyoF8unyg 


ie ee aan ahaa aa eee 


/qSASVASIC WOVad 40 TOUINOD WOd SAAILVNUALIV GNV ©,900a 40 SNOILVELSIOTY Vaa 
9I-1 HTUVL io 





= - = = — = : = = =e = = = = <a = — <a ee a = ———— — - 





Retesdeves —_ 
oielieg Ate eae eee 

?leut . ope! tee wey 

ao betaeme ,elaliue poeaw® | 

oeqere atte? Thee 
shi roffenen @oizsies 


age Tome 
uevalestad 
ney OS 


te 


°(@Z) saodunos 
Suolqeoetddy aidiainy sapntour (1 


Ligez SSzl 622P Lezo) 
06° € 8 AIMSUY ON 
nos Pare LZLEZ 0'OOL 8 «zszt O°'OOL l22p a 12303qQns 
O° 8° Ler Z°0 Z L°0 Cae Parstquapiun 
8° 6°t OSL L’°2 ve €°9 692  SuopZeUsquioy “Osi sayy 
cc 9°y 2601 2° “S 8°2 ozt . SLeOpway) “oStW 49439 
Wee S‘0 cel 2°0 Z €°0 al DESPG-L4L/LEO 
Oo’ 6°0 ZL2 v0 S £°0 Zt ANZLNS/ANgtNs aut 
o'l 6°0 612 z°0 € €°0 Zt : L!0/apLoo0y 
o’e 6° 0St 2°0 € z°0 6 ANZ {NS /auoLyotg 
O° 6°€ Z€6 6°0 Lt 0°2 £8 LtO/azes [NS uaddog 
o'l 8°0 ost 9°0 g Colgeee9S L!0/S-9-0-9 
8° S‘l €9£ bil 8t L°t El | Anjzins/azeluag 
O° O° bez S°0 9 v0 Lt west7 
ue z° 9/2 €°0 y bz col Dpseg-fay 
Ont £°0 vSl €°0 v z°0 8 Lt0 
9°L ("2 G8b L°0 6 v0 St ANJZINS awey 
S‘l O° 8E2 " 2°90 € £°0 vl ap1I0y 
8° S‘t zZ0l 9°0 8 L°0 82 auoLyrig 
o'l 6°% OSL [2 L2 L°t 661 - 8JRZ¥LNS saddoy- 
o'l 8°0 Ost. y'0 S S‘0 61 $-9-0-9 
6°E €°O£ L8LL Lv Ost Z°6 L8E uezdey 
:0°S P € "2 9£5 ae fT Lt pl 09 xaudh9 
€°S 9° 8b zest l'2p OvS 6°S8L 62 ANJLNS 
9° 8°e 668 O't El tal 9 wequay 
9°2 £°9S GSbEL v°Sz 92£ S'tp zBt a7eluag 
(000) (000) 


[eopwayg jo adXy | 






°39q sauoy °99g sdetlo 


suojzeopiddy  °394g Sswamou 





$0 °ON “GAY buy zeady SudamMouH  SzJUuaW eat] [e270] S34n}}puadxg 
(t 

| "SN LeOL >yIuV 

Seprorbun4 =: yondoud 

SIYdedd >d0Y2 


“SZ6l YOI GILVWILST SV *O3IIddV IWIIWZHD JO 3dA2 AB SNOILVOT IddV¥ 40 
YIGHNN JOVUZAV GNV “ONTLVSUL SYIMOUD “SIYIV LNIWLVIYL TVLOL ‘S3YNLIGN3dX3 2t-1 319VL 


43° 





~ 
« 
ww 


» 
fo ty — 


- 


wet 


« 
am f%) CT en on = & 4 << rr OO wr wre Go 


~~ = 
i 


4 
* 


2 Oo wb me CY 


e 
* 
% 


—— ey 2 


— 


<n 


eee ee Fr 


ws 

* 

~ 

7 2) 


otwa acer cr 
a ow FP Wy ee Ge ote me Bey ee 


ee = ry of 


> 
- P 
- & 


-~ 
we & 
-e 


~ oo * 
® ® ® 
se 
a 
tT Ha ¢ 


,-« 


> fe * 


ra 


- 
—_ 


o 


ob 


ono oc 


+ 


—< <<» ¢ 
~~ 


oS 







steae-tet - 
anyht 


autte2\essteal 


(§9\2-3-04) 

feOvesatfue wene0e) 
sutfuc\aenal aote 

i t0\sb? 307 

totfut\vottud saej 
stead~faT Vig 

eTssimedd . 22) 40090 
enctiaantdwod .52Fe sendG 
bol tiiashiall 


fesordue 
“ewinA on 
éioT 


Om sigrziun zebufsntl (] 





. Table I-18 


Comparative Costs of Maneb and Alternatives for - 
Brown Rot Control on Nectarines and Peaches 


eerste seers 


fungicide product costl/ application material 
rate/acre2/ per acre- 
treatment 
OO eeeeseseeeS—S—a—eseseh 
maneb 80 W $1.75/1b. 6 lbs. $10.00 
captan 50W $1.25/1b. 6 lbs. $ 7.50 
dichloran 75w $3.50/lb. 4 lbs. $14.00 


SSL LLL ea ae 


1/ = Average material costs based on review of various pesticide price lists. 
2/ Based on rates in California Peach aid Nectarine pest control guide; 
assumes 300 gallons spray/acre (14). 
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Pears 
Two types of EBDC fungicides-mancozeb and zineb- are EPA registered 
for control of various diseases of pears. In addition, both are Be os, 
for use against pear psylla, an insect pest of pears which can be controlled 
by these materials while in the nymph (pre-adult) stages. Alternatives 
are very limited for some of the pear diseases but are numerous for 
two of the most important diseases (fire blight and scab) (Table I-19). 


Registered alternatives for pear psylla include the following: 


azinphosmethyl parathion 
carbaryl perthane 
endosulfan phosmet 
ethion pyrenone 
lime sulfur toxaphene 
malathion morestan 
OL La | 


Chlordimeform is an effective insecticide for psylla control which 
was voluntarily withdrawn from the market by its manufacturers in 1976. 
Although still registered for this use, it seems unlikely that chlordimeform 
will be available for use by pear growers in the near future. Amitraz 
is a relatively new insecticide which provides good psylla control and 
which has been available for use by pear growers during ere 1977 and 1978 
seasons under a Section 1&6 Emergency Use Permit. ‘fhe future registration 
status of amitraz is now under review in EPA's RPAR procedure. Various 
synthetic pyrethroid materials, such as permethrin and fenvalerate, 
have also exhibited good psylla control capabilities and may be registered 


within the next few years. 
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Zineb is the only ERBDC currently recommended for disease control 
on pears (Table I-20). Review of fungicide usage data for pears (Table I-21) 
and confidential sources indicates no resorted use Of zineb on pears for 
disease control. Available data indicate that about 3,500 acres of pears 
are treated with mancozeb anmially for disease control. Approximately 45,000 
pounds mancozeb are applied per year in 7,500 acre-treatments. California 
authorities indicate that certain alternative fungicides (such as 
benomyl) provide superior control of scab, the primary disease for 
which ERBDCs are used on pears. Growers Switching from mancozeb to 
alternatives would incur cost effects ranging from a savings of $.50 per 
acre (captan). to an increase of $6.00 per acre (benemyl). Assuming 
that beranyl, captan, and cyprex are each used on one-third cf the acreage 
Currently treated with mancozeb indicates total grower cost effects of 
approximately $15,000 per year (Table I-22). ‘The overall effect of cancelling 
EBDCs for disease control on pears would be negligible. 

Insecticide use survey data for pears indicates no use of EBDC 
materials for pear psylla control (Table I-23). However, the USDA economic 
impact analysis report for amitraz use on pears indicated that mancozeb 
would be routinely used in Oregon and Washington spray programs involving 
amitraz. Since amitraz has been available for use by Western pear growers 
in both 1977 and 1978, it is probably reasonable to conclude that EBDC 
use on pears has been significant. The amitraz analysis indicates that 
mancozeb is used in Oregon's Hood River area and in Washington State. 

Total use of mancozeb in Oregon and Washington approximates 289,000 


pounds a.i. per year on abot 25,000 acres (Table I-24). 





Mancozeb is used during the spring and summer cover sprays to control 
psylla nymphs. If unavailable, growers would have to utilize alternative 
insecticides capable of controlling this pest which are campatible with 
orchard conditions during these use periods. Likely alternatives to 
mancozeb include amitraz (if available), endosulfan, pyrenone, phosmet 
toxaphene, azinphosmethyl, and parathion. It is difficult to pre- 
determine which of these materials would be the favored alternatives, 


¢ 


and it is likely that all would be used to same extent. For the purposes 
of this analysis, it is assumed that all mancozeb acre-treatments would be 
replaced on an equal share basis by amitraz, endosulfan and phosmet. 
The use of these materials would increase grower treatment costs by about 
$231,000 (Table I-25) or $9.24 per affected acre per year. 

The cancellation of EBDC's for use on pears to control pear psylla 
would seriously hamper grower efforts to control this insect, which is 
the most important pest of domestic pears. The psylla's immense reproductive 
potential has led to the point at which few insecticides now provide 
economic levels of control due to resistance. The loss of EBDCs will be 
critical if amitraz is also unavailable, since grower dependence upon EBDC's 
has been estimated to increase dramatically if amitraz is not registered. 
Pear grower use of mancozeb in Oregon ard Washington is projected to increase 
from 289,000 pounds a.i. (amitraz available) to about 718,000 pounds a.i. if 
amitraz is unavailable cue to increased reliance upon EBDCs for summer 
psylla control. Additionally, grower use of zineb would increase from 
little or none at present to about 126,000 pounds a.i. per year if amitraz 
is unavailable for use on pears. The use of EBDC's could also be increased 
to some extent as a result of an Agency action on perthane, an early 


season psylla control material, which is now undergoing pre-RPAR review. 
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Table f-20 


SUMMARY OF STATE RECOMMENDATIONS FOR CONTROL OF PEAR Diseases 1/ 


Disease 
Pungicide Bull's eye ey 


Crown Pire seals Ey Fruit Lwafspot 3/ mildew Pseudomonas Scab Sooty 


rot gull rots = spot blossom blast blotch agp heres 
Zineb — — = PA,WA PA NY NJ, PA eons one NJ.NY, NI,NY,PA PA OR 
ac... 
Bacticin _ CA _ _ —< _ —_ —_ — = —_ —_ 
Benoay i _ —_ —_ PA PA NY,PA — —- NY.PA  PA,NY PA —- 
Bordeaux 4/ —_ -—- MI,NY,PA ste oom ur == soe ur eos _ aeons 
Calcium polysulfiie --- — —= —_ —_ — WA 7 CA.WA — a a 
Captan — _ —_ PA PA MI,NY,NY,OH, <—= see CA,MZ, NJ,NY,PA PA — 
PA . NJ,OH, 
PA 
Copper (fixed) _ ——  CA,OR,WA oe oe soo see oR — _— — me 
Copper (other) S/ --- ——  CA,OR,WA = om = — _— — —_ == — 
Dinocap ; oe os — = coed — WA = — = —_ — 
Dodine = —_ —_ — —_ —_ —— os CA.OR,WA = = —_— 
Perham — °o— _— PA PA MI,NY,PA ss o— MI ,MY, NY,PA PA vee 
. PA. WA 
clyodin _ - —_ _ —_ ay _— — uY wy —_ oe 
forestan = — — _— = oes cy == — — — — 
itreptamycin 6/ = —— CA,MI,NJ, = — os — = == = sso — 
NY, OH,OR, 
PA,WA 

ulfur — one one — — ca — —_ —_ — a _— 
hires = ooo = os — eos < <= == — — — 
iram WA se woe — -- —_ —_ — —_— —_— _ OR 


{ This table summarizes the most recent available recommendations from the following states: California (CA), Michigan (MI), New Jersey (NJ), 


ew York (NY), Ohio ‘OH), Oregon (OR), Pennsylvania (PA), and Washington (WA). This Summary does not indicate specific problems, @.g., 
calcium polysulfide (lime sulfur) is not recommended for mildew control on Anjou pears in Washington. State recommendations should be 
Closely consulted to evaluate substitutability of compounds. 


G Includés phytophthora rot. 
' %ncludes Fabraea and Mycosphaerella. 


Includes recommendations in NY and PA for Bordeaux and oil combination. 
Includes the following formulations: copper lime dust (ca), copper dust (OR), and copper sulfate and lime (WA). 





vurces: (18, 21, 26, 26,731,033, 34,446;). 
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Table I-24 . 


Estimated Use of Mancozeb for 
° Pear Psylla Control in Oregon and Washington 


| 


area/state pear acres pounds a.i. no. acre- quantity a.i. total 
treateql/ applied/acre treatments/ applied/acre/ quantity 
treatment 2/ year/ year a.i. appiied/ 
| year 
a 
Hood River, OR 3,200 me ls2 1 7.2 23,000 
Washington 15,215 the! 1 14.4 219,000 
Total Wash- 6,521 Tez 1 | 7.2 47,000 
ington 21,736 -—-—- -- -- 266,000 
Total WA+OR 24,936 -- -- -- 289,000 


ee 6 
lf Acres treated and number of treatments per acre with mancozeb estimated 
based on representative spray schedules used in Oregon and Washington. 


Source: (23). 


2/ Assumes application of 9 pounds mancozeb 80% per acre-treatment = 7.2 
pounds a.i. 
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Almonds and Pecans 
Maneb and metiram are the two EBDC fungicides SERIES for use 
on almonds and pecans, respectively. There are no registered alternatives 
to maneb for leaf spot, only one for twig blight, and just two registered 
alternatives for scab on almonds; a large number of alternatives are 
registered for brown rot and shot hole (Table I-26). Metiram is registered 
for use on pecans to control scab; five alternatives are also registered 
for this use (Table I-27). ) 

The state of California accounts for Sait all of the almonds 
produced in the U.S. Maneb is recommended for control of brown rot on 
almonds in California, along with several other fungicides (Table I-28). 
Metiram is recommended for scab control in two major pecan-producing 
states, Oklahoma and Texas, which produce about 8% and 21% of the u.s. 
pecan crop, respectively. Three alternatives are recommended for scab in 
both Texas and Oklahoma and several other states (Table I-29). 

Little fungicide use data is available to evaluate the use and 
importance of EBDC's in the production of almonds or pecans. The available 


national level survey data (confidential report for 1976) indicate no 


‘use of EBDC fungicides on either almonds or pecans; reporced use of the 


registered and recommended alternatives is very high. However, California 
pesticide use data (Table I-8) shows that total EBDC use on almonds in the 
state (primarily maneb) in recent years has ranged from 30,925 pounds a.i. 
applied to 6,426 neon (Bey to 10,911 pounds a.i. applied to 2,28l 
acres (1972); in 1977, 10,986 pounds were applied to 1,952 acres. Since 
reported EBDC use in California may understate actual use by half, 

@s many as 22,000 pounds a.i. may be applied to 4,000 acres of almonds 

in 1978. About 1% of the state's’ 336,000 acres would receive EBDC 


treatments at this use level. 
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The use of benomyl or dichlone for brown rot control on almonds 
would increase grower costs per acre (relative to maneb) by $6.00 and 
$.64, respectively; use of captan in place of maneb reduces costs by 
$3.00 per acre-treatment (Table I-30). Under a worst-case assumption, 
the use of benomyl would increase production costs for almonds in 
California by about 0.6%, given replacement of one maneb treatment 
with benomyl and average production costs fer almonds of about $950/acre. 
Assuming that benomyl replaces maneb on an average of 4,000 acres annually 
indicates maximum grower level cost impacts of $24,000 per year on the 
affected acreage. 

pecan growers currently using natiram for scab control on pecans 
Broula incur a maximum increase in treatment costs of about $3.75 per 
acre--creatment using alternatives (Benomyl SOwWP = $8.30/lb. x .5 1b./100 
gals. water x 300 gals/acre = $12.45. Metiram 80WP = $1.50/lb. x 2 1b./ 
100 gals. water x 300 gals./acre = $9.00/acre). Since EBDCs are not 
used to an appreciable extent on pecans, the overall impact of cancelling 
EBDCs for this use would be negligible. 

The immediate economic effect of cancellation of EBDC use on almonds 
‘ and pecans would be nenlieinies tone term effects will also be ninimal 
unless the number of alternatives declines due to regulatory action or 


reduction in effectiveness. 
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TABLE I-27 


EPA REGISTRATIONS OF EBDC's AND ALTERNATIVES FOR CONTROL OF PECAN DISEASES~/ 


i 


igicide Disease: Scab 





\omyl1 
per Bordeaux mixture 
line 


phenyltin hydroxide 
ne . 


SS 





M = Registered use of Maneb and alternatives. 


ree: (39) 
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TABLE I-28 


SUMMARY OF CALIFORNIA RECOMMENDATIONS FOR CONTROL OF ALMOND DISEASES 


ee 


Disease 
Fungicide == Brown Ceratocystis Crown Leaf Scab Shothole 
rot canker 1/ gall blight 
Maneb x . 
Bacticin x 
Benomyl x 
Bordea:-x x 
Captan x x x x 
- Copper (fixed) x 


Dichlone 

Sodivn penta- 
chlorophenate x be 

Sulfur x 
(wettable) 

Ziram 5 x x x 


—_— 


1/° =Recommendation guide calls for removal of canker-infested area with a 
knife followed by Painting of the wound. 


* 
* 


, Source: (17) 
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Table I-30 


Comparative Costs of Maneb and - 
Alternatives for Scab Control on Almonds 


fungicide material costl/ application rate/acre2/ material cost 
per acre-treatment 


— 


maneb 80w $ 1.75/lb. . 6 $10.50 
benomyl Sow $11.00/1b. 1.5 $16.50 

captan SOW $ 1.25/lb 6 $ 7.50 
‘dichlone Sow | $ 4.95 272501 $11.14 


l/ Average material costs based on review of various pesticide Price lists. 
2/~=—s«iBased on application rates in California almond pest control guide; 
assumes 300 gallons spray per acre (17). 
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| A. USE: 


|B. MAJOR PESTS CONTROLLED: 


Major recommended chemicals: 


Non-chemical controls: 


Comparative performance: 


Comparative Costs: 


Conelusion: 


D. EXTENT OF USE: 


&. ECOWOMIC IMPACTS: 


Users: 


Market, Consumer: 





P. LIMITATIONS OF ANALYSIS: 





Ge , SOCIAL/COMMUNITY IMPACTS: 


4H. PRINCIPAL ANALYST: 





SUMMARY OF ECONOMIC IMPACT ANALYSIS 


EBDC USE ON PLUMS AND PRUNES 


EBOC (Nabaa, Zineb) use on plums and prunes. 
Black knot, brown rot, leaf spot. 


black knot brown rot leaf spot 


Benonmy1* x x x 

Bordeaux x 

Captan® x x z : 
Copper x 

Dichione x z x 

Dichloran x 

Difolatan? z 

Perban x z z 

Sulfur x z G x 

Thiram x x 


*@ @ RPAR or RPAR candidate. 


Orchard sanitation practices (pruning diseased limbs, removing wild cherry trees in 
vicinity which harbor the diseases, picking up drops) aid in preventing spread of diseases, 
but do not control them once established. : 


Zineb is only EBODC used on plums/prunes, primarily to control black knot. Some is 
probably used in combination or rotation with benomyl to prevent benomyl resistance. 
Benomyl is most effective fungicide for diseases of plums/prunes in areas where resistance 
to benomyl has not occured. 


Pungicide cost/acre-treatment 
zineb 75wP $ 6.53 
benomyl 50 wP 12.45 
captan 50 WP 6.48 
dichlone 50 wP 6.24 
ferbam 76 WP $.67° 
sulfur 95% : 2.68 


Loss of nabam registrations for plums/prunes will have little or no impact »n production. 
Loss of zineb will cause greater reliance upon benomyl, thus increasing the threat of 
widespread disease tolerance or resistance to benomyl. Recent data indicate that reliance 
on benomyl (sole alternative for Black Knot control) will cause resistance, leading to 
premature economic death of trees where Black Knot is present. Captan, dichlone, and 
sulfur will also have increased use if zineb is unavailable. 


Little or no nabam used on plums/prunes. About 32,000 pounds zineb a.i., is applied to 
about 2,300 acres using 8,000 acre-treatments annually. Zineb is used on about 18% of 
plum/prune acres in several Eastern states (Michigan, Ohio, Pennsylvania, New York), 
which amounts to about 2% of U.S. acres. Small quantities of EBDCs are used in California 
on plums/prunes. 


Short-term: Cancellation of zineb would likely cause switch to benomyl (the sole effective 
black knot alternative) resulting in the following short-term impacts: $6 cost 
increase/acre-treatment (relative to zineb) or $2l/acre/year, or an increase in per 
acre oroduction costs of about 3.4% per year. Aggregate cost increase to growers 
of about $48,000 annually. 

Long-term: If benomyl (an RPAR chemical) is cancelled or is relied on so heavily by 
growers that resistance or tolerance to benpmyl develops, it is reasonable to 
conclude that at least 4,000 acres of Eastern plums and prunes subject to black knot 
pressure would gradually lose production to the point at which they would be prematurely 
pushed out. Assuming these areas were replanted to other orchard crops, a net cost 
establishment period of a few to several years would take place. Per acre establishment 
costs for plum/prune acres replanted to peaches or apples would average at least 
$1,100 and $1,700, respectively. Costs incurred by growers in future years to re- 
establish fruit orchards if black knot control fails could be as high as $6.8 
pillion (current dollars). When this would occur cannot be predicted with any 
degree of certainty, but resistance development is considered likely to 
occur at some point. 


Little or no market or consumer impact is expected in the short run if EBDC use on 
plums/prunes is cancelled. In the longer term, cancellation of zineb followed by cancellation 
of benomyl or resistance to benomyl (caused by reliance on benomyl as the sole effective 
fungicide) would eventually cause a loss of plum/prune production amounting to about 4% 

of average U.S. production annually, this effect would increase consumer prices for 

plums, prunes and their products (degree of price change undetermined) . 


1. Analy-is is based on 1975 usage data, which may not reflect current use patterns. 
Benosyl resistance may have developed in some areas sincs 1975, which would indicate 
greater use of zineb than the 1975 data indicates. 

2. Analysis assumes eyual control with EBOC alternatives in short-run. . 

3. Longe-run impacts discussed here are potential; alternatives other than bencomyl will 
be used; rate of develogment of discase resistance to benomyl is undetermined; RPAR 
status of benomyl ami other alternatives does nct necessarily infer cancellation. 


Not investigatcd. 


Mark A. Luttner, Fcnnomist, Economic Analysis Branch, Benefits and Ficld Studics Division, 
EPA, December, 1978. 
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PRELIMINARY BENEFIT ANALYSIS OF EBDC USE ON PLUMS AND PRUNES!/ 


CURRENT USE ANALYSIS 


EPA Registration of EBDC'’s and Alternatives 


‘Two EBDC fungicides - nabam and zineb - are EPA registered for 
control of various diseases of plums and prunes (Table I-31). As 
indicated in Table I-31, nabam is registered only for leaf curl of 
Plums and prunes, while zineb is registered for brown Toc. 
coryneum blight, leaf curl, leaf spot. and scab on plums and 
prunes. 

Registered alternatives to EBDC's are most numerous for control of 
brown rot (8 registrations) and most limited for scab and leaf 
Spot (each has 3 registered alternatives). 


eee 


1 

Vonis report was prepared in cooperation with Keith Ss. 

Yoder, Assistant Professor of Plant Pathology, VPI&SU, and O - Ray 
Stanton, Agricultural Economist, NRED, USDA. 
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Recommendations for Use of EBDC's and Alternatives 


Zineb is Beoomended by many plum and/or prune-producing states to 
control black knot,— brown rot, and/or leaf spote A review 

of disease control recommendation guides for numerous plum and 
prune-producing states in both the Eastern and Western U.S. 

(Table I-32) indicates that zineb is the fungicide of choice for 
black knot control. Alternatives such as benomyl, “captan, 


_dichlone, and sulfur appear to be the first-choice fungicides for 


brown rot control based upon the number of states recommending 


_ these compounds. Similarly, benomyl, captan, ferbam, and sulfur 











appear to be the materials of first choice for control of leaf 
spot on plums and prunes. 


All recommendations for black knot are contained in the control 


| guides of Eastern States, which appears to indicate that black 
knot is not a problem in the West. Of the recommendations 
surveyed, all states recommending zineb are located in the Eastern 


portion of the U.S. Materials other than zineb or benomyl are 


| not acceptable for use against black knot due to ineffectiveness 
or phytotoxic potential (Yoder, 1978). 


_Nabam did not appear in the plum and/or prune recommendations of 
any of the state guides reviewed in this analysis. 





1/ 


— Although zineb and a few other materials are recommended 
for black knot control, no fungicides are registered for use 


against this disease. 























2 
. 


| sovirsare? 2 bas oS to ott wae 


3 g>967a ypotoubovs~enswg 20 one auig Yue. 

weigys A +7308 Sael wisbie . 707 9% 

bis rilq ewosen/6 363 sebivp ontseieealy pea he 
EoU moevnaw Bos ceeeretcay deed Ot & 

tc3 soserts }© eiivdair? adz «©: qceaiea Jame } 

862360 ./ymoried os Anus wee mazih oe 

aol seblolgay? erledo-ce1l? at: ef of Sabgge t. e 

7.) Gauss eetase fo taaevn aft seg bor 


wiloe wa .cecse® .wetges .fyeened oe +e a 
tael Yo lexazaene 3x63 esiet> 20249 o~s e 


iomace ele ai Meviatogs e318 gonk deerd- wet 
i: Fer? eteelhet of eisegge dob .eged 
copiyehormrcses efs 10 -oeee edt a) @ 
otecse sft at dacenel sts aetde pobfeeeone 
233 :yRoued 10 deate cod seese efelengaet 
inehevsToSiiegs oF evs jon! toed saniege may SO 
(Ste? »eebee 
to S401 ¢25nemeoons ema sO\icte elgg ode at q 4 
rtlegaaée tas wt bewstves ee®lop a 
: 
= 





x 









babyeaete e7e eleitesee cate wet s bes dor 
*i)) 10: beresscper sve anélelpayt en foxsm 





“9LGT 'O9TAIDS VOTSUNIX| DATIPIAMOOD AyTsIOATUN PrUThITA I9M 
“LL6ET '29}AI9S UOTsu|ayx” aATyvAsdooD AzTSAVATIN aIeIS UOIbUTYSEM 
“LL6T “LET ‘AQTSABATUN |ACIS pUe 94yNITASUL OTUYDDIATOU CrUTHITA 

banat =| nes “9OTAIIS uoTsuaqXy, Teanqtnorsby sexay 

“LL6T “89}ATES UOTSUaIXA BATIeIAadOOD AQTSXeATUN 93e3S eTUeATASUUDg 

“LLET *89FAIVS UOysusyXT EAT IeIVd00D AWTSAVATUN 23e3S OTYO 

“BL6T ‘AQTSIAATUN TTaUIOD 

"SL6T ‘DTAIAS UoTSUaAxXy EATZeIEdO0D AZTSIaATUN 93e95 AaSIEL MON 

“3L6T ‘8O7TAXBS uoTsueQxX| SATAeIrad0O0D ARTSAVATUN 2339S ueBryoTW 

“SLET ‘S9TAIBS UOTSUE_XT EAT QeIEdOOD AyoNQUeX Jo AZTSIEATUN 

“9L6T ‘BOTAIES UOTSUEIXT EATIeIadO0OD OeMETET JO AITSI9ATUN 

“ELET “SOFAIOS UOTsUaAxXT puv uoT{IeIS JuoWTIedx| Tern {TNoTFAby eTUXOZT TED 
"SLET “897AIES UOTSUd}xXA EATZeIad00D eMeqeTW !899z2N0g 


wena wr rem mr ite 


“ANZTNS SWFT PyNbFT pue ‘anztns sTqeyzQem ‘’anz{ns buyAsnp ‘anz{ns 103 suoy epusuodez sapntouL /¥ 
“FFNAZ JO 3OX uMoAq pue AYybyTq wessotq sepnfour /E 


«“watTqord @ eq jou TTTm Aq Tensn JOUy AORTA “pamoTTOJ Sf TorRUOD 302 umMoIq 303 we1rbo1d Aeids poob vu 
SABYM SpxAPydIO |soyz UI ‘*BeTIIaYD AO ‘sounazd *sumtd uo [Or}U0D ,jOUX yxOrTQ,, 103 padAoidde saprzoyhuny ou o2e 
SABUL, *TTIM SY pepntouT sft usue3e3s BUTMOTTOJ YA “IB9AeMOH *TOI3UO0D AOJ GBUOCTYSTP AO ‘uPqded ‘TAuoueq 

. Spuauosez pue Aeids esvastp WooTqeid e8Yyz Ut 302 UMOIq YIQTA Jouy YORTT SapnTouy epytny eruybata 4som ous /@ 


“XL ‘HO °CN “IW °AN “TY tX[Uo suoytyepusunosaz GUNTd “AM ‘WM ‘WA ‘Wd “XN ‘WO tsouniad pue sumtd 203 
: SuOFAepuswmmooex sopntour *eTuTbayA 360m = AM ‘uoqbuyTyseM = WM ‘CyUTHITA = WA ‘EexaL = XL ‘epueaTAsuudd = Wd 
“OTUO = HO ‘X70X MON w= XN ‘Xaszefl MeN = CN ‘uebTYoTW = IW ‘Ayonquey = XX ‘BTUIDJTTCO = WO ‘eueqety e@ ™w /Tt 


7 











HO HO wexzytuL 
WM ‘XL ‘HO ‘AN 
HO ‘XN ‘IW ‘XY ‘ON “IW ‘XM aq ‘wo “Iw ’ ON “XN ‘aa /p20FTNS 
Wd ‘XN ‘IW ‘xx Wd ‘XN ‘IW ‘xy Vd weqiag 
wo uejeToOs}G 
XL uez0TYyOTG 
: ye AM ‘WM ‘WA ‘Wa : 
XN ; “HO ‘XN ‘CN ‘IW ‘AX ‘RQ ‘WO Vd ‘CN ‘aq euoTyota 
Wo : (pexta) azaddoo 
AM ‘WM ‘WA ‘XL ‘Wd “HO é : 
Vd ‘HO ‘XN ‘IW “RN ‘CN IW “RM ‘30 ‘WO "TW Vd ‘CN ‘ga ueqdep 
Wo xNneepz0g , 
AM ‘WA ‘XL ‘Wd ‘HO ‘XN 
Vd ‘HO ‘AN ‘IW ‘Xx “CN “IW ‘AM 3a ‘WO ‘Iw Vd ‘CN ‘aa TAwoueg Sdgga-uoN 
Wd ‘HO 
Wd ‘XN AM ‘WA ‘Wd ‘XN ‘CN ‘GQ ‘XN ON IW aa /  qautzZ odaa 
— Se ee ee ee ee eee a en 
x 30dg jzeoT /eroa uMOorg fZr0Un yoetgd 
/{SAGIOIONNA ONIGNEWWOOSY (S)dLWLS/aSvasia — “ @GIDIONNA 


GaGNaWWOOTY AUV SAGIDTONN 


4 OG@a HOIHM YOa Sasvasia 














—_ 


7 ve £9 Be? aS |! ve 
2 an Og , 
i ad i re ye UH .34 73 SO AD elt ay ts ma aatyeD 
Vo .A8 ,4¥ 27 1.4% . s 
mS (leelt) tegge? 
at . ah oe? ee ee ee eee | a ta a eve tiald 
Ve AN OW AAS oh . 
xt asvoldosd 
Fi as astelotig 
:. mh Aq ou TM TR ae eee 
Oo ve mm 1 » IY. Mw DD ot ta .ss at rw lee = 
we 2 Ye 7 
“ ~ caxiae 
“as = & . fro we ™ .weetlot, wee - te ee enim = tectont * T ,ole-velited ~ > .eendala © ip, 3 
wierd tas ame? eelaiaul Pulte ¥ 2 y= ve aS vr itteds © a4 walgalY ow cons? © BE bby | yeewd -~<- 
wu .m we. im iicheetees a" « , aM ay eo? ot? OO 6peenteg ss omele 308 
elena T yeuQr petoel> @ ry ews Ul fey peecd So)e feck scold seteluet abie® Siaigel) seav aff 3 
vee Liaw » pias fk ie * ypeimediat ets .3eveuce .fussece 96) exeidot® we ,naagqas ,oguud 
2 ow wt nt “A os 8 ,ieein GS «oti: “Je éudld* 4c) fevoogge sebinignas a a38 
’ n Te iv el lecqw tee foala ,Omenitdel «, foyer tos seed oct euepe7g yergs feog « 
Lwa? %s 209 meted See aopild a teods aeieinal 4 
Alan on rap ld a Mise °2r0v ue geizeul .owiive 24 ano! Jebauewooes aubylont Ye , 


ete. 


Cel ,«oivaet 


2) .wivew 
eset | ene 
tri ee =f eslhéiaetua 


«| ole 


Tres 
T°oi ,eaiyae2 


‘Fes 
Ac) 4a fe7 


7) 


-TTPL f i ,“tierzseetow 


asas9 intidzect simbesdvlca esolosly 
ties ~etev sof ablypeetx® evitawmpec) eftigrreviad) 65409 aril aitecht 
OOO, OSV 108 mien owl tweed, V2d6 poled «i rrigniy toot 7 


eid bw any far. Iesaimern® Ipeediootsags ahesetsian 
MilemwInms avi ice 
itmeetsS eeliaaceqoes qiwusces te yslwrevlal 


Gisgeaigs wm 


‘ssasg7S ovise 
aw dy 

















wr iva ewiremwes? eaepdsiA 1se7ke® 


ool we 
oud ateenial la yriveeelal 


“‘"1Jetegee> yi levegse) stage napiwoie 
jet yilqewwia) 2tes8 ves re woe 
Svei .ytie teen Lienvat 
‘pet yrlevevtal) eiasd Of 1/65 : 
evie? #3049 4r.navl yeas 
V189 Melewetsa latvl lnoliga eeauT 


Si4Qoo) Y's 








Use of EBDC's and Alternatives 


Zineb is the only EBDC used to an appreciable extent on domestic 
plums and prunes. Roughly 2,300 acres of plums and prunes were 
treated with zineb an average of 3.5 times in the U.S. in 1975 
(Doane Agricultural Service, Inc., 1976). A total of 8,000 acre- 
treatments were applied-to plums and prunes using zineb (Table I- 
33). Since no data are available to indicate a trend in the use 
of zineb over time, it is assumed that the 197£ use level is 
representative of current use patterns. Brown rot resistance to 
benomyl was first detected in late 139757 suggesting that use 
patterns may have changed since then. Benomyl usage may have 
peaked in critical black knot areas in 1975 and zineb's importance 
may well have increased in the interim. . 


Available zineb usage data (Appendix A) indicate that EBDC 
fungicides are most important to growe.s in the Eastern States.: 
The data also show that black knot (the disease for which zineb is 
most widely recommended) was not reported to be a problem in the 
West. Plum/prune fungicide usage data for the U.S. as a whole 
(Eastern and Western States) show all domestic zineb use occurs in 
Eastern states, primarily for controi of black knot (Tables 3, 4a, 
4b of Appendix.) This conclusion is substantiated by pesticide 
use data from California, which indicate no reported use of zineb 
on plums or prunes in the state during the past four growing 
Seasons (Table I-34). Therefore, for the purposes of this 
analysis, it is assumed that all EBDC uggge on plums and prunes 
occurs in the Eastern producing states.— 


—— 


1 : 
=~ Brown rot resistance to benomyl has occurred more recently 


in California (Yoder, 1978a). Thus, zineb or nabam may now be of 
greater importance than the most recent usage data suggest. 
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- Zineb was reported used by 846 or about 22% of Eastern plum/prune 


growers (9% of U.S. growers) (Doane Agricultural Service, 1976). 

The 8,000 zineb acre-treatments applied -to plums and prunes 

represent about 5% of all treatments applied to these crops in the 
eS. and indicates an average annual use of approximately 31,500 

pounds zineb active ingredient.’ The 2,300 acres of plums 

and prunes treated with zineb represent about 18% of Eastern and 
2% of total U.S. plantings. 


The fungicide use data in Appendix Table 4a indicate that zineb is 


_ the material of first choice for black knot control cn plums and 


prunes. The ratios of zineb users to users ef the second and 
third choice fungicides for black knot (ferbam and benomyl) are 
3.8:1 and 4.4:1, respectively. These figures appear to indicate a 


‘rather strong growers preference for zineb over alternatives for 


black knot control on plums and prunes. 


_ Although zineb appears to be the preferred material for black knot 


_ control, zineb was sixth in 1975 in terms of extent of use as 
_Measured by acre treatments (Table I-33). Benomyl was by far the 
| most widely used plum/prune fungicide, accounting for 37% of total 














acre-treatments. Zineb also followed captan, ferbam, sulfur, and 
lime sulfur; these materials accounted for 19%, 9%, 7%, and 6% of 
all acre-treatments of fungicides applied to plums and prunes in 

1975, respectively. However, it is stressed that the development 


| of benomyl resistance since 1975 may have changed these use 


patterns considerably. If so, it is likely that zineb use is 


greater than the 1975 data indicate. 





| This use figure is based on an application of 350 gallons 
of d-lute spray per acre using zineb at the rate of 1.5 pounds 
zineb 75 WP per 100 gallons water (approximately 4 pounds zineb 
| aei./acre) e 
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PERFORMANCE EVALUATION OF EBDC's AND ALTERNATIVES 


Pest Infestation and Damage 


Brown rot is a fungus disease which starts as a small, brown spot thd 4 ane 
which rapidly increases in size until the entire fruit becomes 

brown and rotten; in the later stages, greyish spore masses appear 

on the rotted tissue. Brown rot blossom blight is the early 

season stage of this disease. Infected blossoms turn 

brown, shrivel, and dry up. The disease also spreads from the 

blossom onto the twigs, resulting in terminal blight (Teskey and . 

Shoemaker 1972; Sharvelle and Scott, 1968; University of 

California, 1975). 


Black knot is another fungus disease which attacks plums and 
prunes. The symptoms appear as large black cankerous-like growths 
on twigs, branches, and trunks. Control of the disease at this 
stage requires the removal of infected twigs and branches or the 
entire tree (Teskey and Shoemaker, 1972). Thus, the infected 
tree's bearing surface is temporarily reduced and yield is reduced 
proportionately (Yoder, 1978a). ‘Trees severely infected with 
black knot become worthless in a few years from loss of vigor due 
to girdling of branches and trunks (Ritchie et al., 1975). 


Leaf curl, leaf spot, and scab are other plum and prune diseases 
for which EBDC fungicides are registered. Leaf curl infection 
results in distortion and drop of leaves, which weakens the tree. 
Leaf spot disease appears in the form of purple-brown spots in 
leaves which fall out, causing a “shot-hole" effect and premature 
defoliation. Scab may infest leaves, twigs, and fruit; the 
Symptoms are small, brown spots. When severe,’ scab will cause 
reduction in fruit yield and/or defoliation (Teskey and Shoemaker, 
1972; Sharvelle and Scott, 1968). 
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COMPARATIVE PERFORMANCE EVALUATION 


Comparative Efficacy 


Little comparative test data are available which directly 
evaluates the efficacy of EBDC's (zineb) and the leading 
alternative fungicides (benomyl, captan, sulfur, etc.) on plums 
and prunes. The three comparative tests available are summarized 
as follows: i 


In a 1970 Michigan test, Stanley prune trees were sprayed with one 
of several fungicides on May 12, 22, June 3, 12, July 6, August 
11, 18. Materials were applied by hand gun at 350 psi.e Leaf spot 
and defoliation ratings were made on October 2, 1970,) With ; 
defoliation rated 0-10 and spots per leaf 0-5.. Harvested fruits 
were held at room temperature and later rated for percent fruit 
brown rot. Test results are presented in Table I-35 (Klos et al., 
1971). 


Of the fungicides evaluated, the investigators reported that five, 
including benomyl and zineb, controlled leaf spot satisfactorily. 
The analysts also noted that trees treated with benomyl showed 
very little leaf.russet as a result of mite damage. | 


Maneb was cone of several fungicides applied to Early Italian prune 
trees in two Oregon tests during 1970. The results of the first 
test, which was intended to evaluate control of brown rot blossom 
blight and its effect upon yield, are presented in Table I-36. 

The test was unusual in that all observed yields were much lower 
than those normally anticipated (300 - 400 1b. per tree). No 
brown rot blossom blight occurred in any of the test plots, but 
the investigator noted that the Significant yield increase in the 
maneb-treated plot indicated an effect which commonly occurs in 
Some areas of Oregon during seasons when blossom blight does not 
occur. The yield increase effect (cause as yet undetermined) 
sometimes follows application of a maneb fungicide and some others 
(MacSwan, 1970a). 


The second Oregon test in which maneb was utilized was performed 
to evaluate various fungicides for post-harvest control of brown 
rot fruit (Table I-37). Under the conditions of this: test, none 

of the fungicides used provided control (MacSwan, 1970b). 
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Another Michigan test performed in 1972 and 1973 was conducted to 
determine, in part, whether Systemic fungicides would provide 
control of the pathogen Causing black knot on plum trees (Ritchie, 


et al., 1975). Stanley plum trees were Sprayed with various 


fungicides in 1972 and 1973 using handgun equipment. The results 

of the 1972 tests (Table I-38) showed that all treatments gave | 
Significantly better control than the control (mo treatment). In us page tp 
1973, benomyl and thiophanate methyl gave excellent control, both : 
being significantly better than the control or zineb. Captafol 

and dodine Slso gave better control than zineb but were not as 

effective as the systemics. The analysts indicated that 

infections found on trees treated with benomyl and thiophanate 

methyl were probably due to late timing of the initial spray. The 
investigators also noted that neither benomyl nor thiophanate 

methyl will arrest the growth of established knots. 


The fungicide field test of greatest significance to this analysis 
was conducted in New York State during 1978 (Table I-38a). Several 
conclusions from this test are pertinent to the analysis of the 
benefits of zineb usage on plums and prunes (Yoder, 1978a). 


The test site was a grower orchard which was on the verge of 
removal Fecause of marginal profitability due to severe black knot 
infestation. The heavy black knot inoculum conditions resulted in 
a severe fungicide test for several important treatment schedules. 
Treatments in which zineb was included (No. 2 Dithane Z-78, 2 lb 
and No. 3 Benlate 2 oz + Dithane Z-78 1 lb) in the early season 
provide much better control of black knot than treatment No. 4 in S 
which Benlate was applied alone at higher rates. These results 
differ drastically from our Michigan results of 1973 (Ritchie, 
Klos & Yoder, Plant Disease Reporter 59:499-503) in which Benlate 
2 oz provided much better control than zineb 1.5 lb. This 
apparent reversal in relative effectiveness of the two compounds 
for black knot control casts further doubt upon the future 
reliability of benomyl as an alternate for zineb for this purpose 
(Yoder, 1978a). 
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TABLE I-38 RESULTS OF FUNGICIDE TRIALS FOR THE CONTROL OF BLACK KNOT 
ON “STANLEY” PLUM TREES BURING 1972 AND 1973 IN MICHIGAN 


eee 


1972 Infections 1973 Infections 
Treatment and Rate : NO. Knots/Tree : No. Knots/Tree 
(a.i.per 100 gal water) : (avg) mom 8 (avg) 
_—_ OO eeeeeseseseeeSsesesese 
benomyl 2.0 oz 33 a* 6 a*® 
thiophanate methyl 5.6 oz 97 ab | 6a 
captafol .75 lb ; 250 b 29 ab 
dodine 3.9 oz -- Tfch dere 
‘gineb 1.5 lb ae 122 ¢ 
ate . 1182 ¢ 102 c 


*Means followed by the same letter are not Sacha different 
at 5% level ( = .05). 


SOURCE: Ritchie et al., 1975 
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Table I-38a 


Results of 1978 Field Fungicide Trials 
Grand Prize Prunes, Peter Sturges Farm, Red Hook, New York 


D.A. Rosenberger, F.W. Meyer, and C.V. Cecilia 











| % fruit No. of 
| Spray with latent black knots/ 
No. Treatment and rate/100 gals.1 dates . brown rot“ 20 terminals? 
a LLL a ee 
l. Check 9 Seporys Sis 
| Dithane Z-78 75W (2 lb.) 4/25,5/4 14.5a . 3.674 
Dithane z-78 75W (1 lb.) + 
Captan 50W (1 lb.) F SAL /18, 5/26; 
6/5 
Captan 50W (2 lb.) 8/8, 8/17, 8/24 
Jompenlate SOW (2 oz.) + Sie a 2.8 a 
Dithane Z-78 (1 lb.) 4/25, 5/4 
Benlate 50W (4 oz.) + 
Dithane Z-78 75W (1 lb.) + 
Captan SOW (1 lb.) 5/15/18 585/267" 
6/5 ' 
Benlate 50W (4 oz:y.+ 
Captan SOW (1 lb.) © 8/8, 8/17, 8/24 
4 Benlate 50W (4 oz.) 4/25, 5/4 19.la 33.005 
Benlate 50W (8 oz.) 5/11 /1S 70/26, 
6/5,—5/8, S/1/; 
8/24 
5  Difolatan 4F (1 qt.) S/ ll o/1o e267 1.6 a 16.8 a 
. 6/5, 8/8, 8/17 
(6. Difolatan 4F (3 qt.) 4/25 61.3 b 36.2 b 


Benlate 50W (4 oz.) + 
Captan 50W (1 lb.) + = 
Glyodin 30% (1 pt.) 8/18, 8/17, 8/24 





Tr~ small letters indicate Duncan! s multiple range ROP PIDs s of treatments which do not 
di fer significantly at the 5% level. 


other sprays included Imidan 50W (1.5 1b.) on 5/26 and 6/6, Imidan SOW (1 lb.) on 6/15, 
.1 idan 50W (1 lb.) + Plictran (4 oz.) on 7/7 and 8/8. 


Latent brown rot infections were evaluated by incubating 15 fruits per replicate 
( single-tree replicates) at room temperature for 9 days and counting the number 


o fruit developing brown rot. Fruit were picked 7/7 and were soaked in 1% chlorox for 2 min 
| Prior to incubation. . ; 


3B ack knot Infections on 20 terminals per replicate were counted August 24. 
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Relative ineffectiveness of benomyl on other fruit diseases (eg. 
brown rot of stone fruits ind apple scab) has frequently ‘been seen 
as a first indication of fungal resistance to benomyl to be 
subsequently confirmed through laboratory testing of the isolated 
organism. In this case, black knot resistance to benomyl is a 
distinct possibility which will be evaluated in the near future 
(Yoder, 1978a). : 


The results of two other field tests are available which indicate 
the effectiveness. of a mjor EBDC alternative for brown rot ; 
(benomyl). Unfortunately, zineb was not included in either test. 
The results of these tests (Tables I-39 and I-40) are presented 
here to indicate the effectiveness of benomyl and captan for brown 
rot control on plums and prunes. Captan was ineffective at the 
2-0 pound rate (Table I-40). 


No test data are currently available which indicate the relative 
efficacy of EBDC's or alternatives for control of leaf curl or 
scab on either plums or prunes. 


Comparative Yield/Quality 


Based upon the fungicide use data presented in Appendix A (in 
Particular, Table 4a), the experimental test data previously 
reported, the recommendations in state pest control guides, and 
other sources (Yoder 1978), it is assumed that the EBDC 
alternatives will provide acceptable short-term control of the 
Major plum and prune diseases for which the EBDC's are registered 
(brown rot, leaf spot, scab, leaf curl, and coryneum blight). 


Available information indicates that the sole effective EBDC 
alternative for black knot control is benomyl (Yoder, 1978). 
However, it may be premature to assume that benomyl can be 
substituted for zineb (in the event of a cancellation of EBDC's 
for plum and prune diseae control) ona one-for-one basis for the 
following reasons: 


1. Benomyl (like zineb) is not registered for black knot 
control on plums and prunes. 


2. Available usage data (Appendix A) indicate that, based 
on the number of growers reporting fungicide use for 
black knot control, zineb is the preferred material. 
This preference may be based on effectiveness, cost, 
historical use patterns, or a combination of the above. 


3. A reliance on benomyl alone for black knot control may 
lead to control problems in future years due to the 
potential for fungal resistance to benomyl (Yoder, 1978). 
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TABLE I-39 RESULTS OF FUNGICIDE TEST ON STANLEY PRUNE PLUM TREES, 1974 


Fungicide and rate a oeserrult % Disease 
per 100 gallons : , infected , Control 
oot es oe ne ow ww we PBS 0 
Meeeenowes 20% EC 10.0,02 25.6 < « = ws ws « 1.4 c¢ | 93.4 
Cela W-524 20% EC 5.0 oz + Super iorsoii. 1 0) ct. 6.9 b 67.8 
Cela W-524 20% EC 10.0 oz + Nu-Film 17 1.0 pt. egsh- Cok 96eL 
BEEOCeR OWES Ol OZSE. ~ « « « 0 0 0 0 ww 2 : - us 0.6 c 9720. 


—V——_—_—_—oOoCO-eReee ee 


The small letters indicate Duncan's multiple range groupings of treatments 
which do not differ significantly at the 0.5 level. 


SOURCE: Perry, 1974. 


86 













Bet .wUkte MUMS Bulet VSURETS GO Tarr Scioloes I 


SELREs: # sigoii @ 


a® eo ¢es% . 
lowro 3) ISP 3H = 


ee el 


G a 2 14 . ° > ° 4 - . « « « * ry >. 2, ‘2 
&,t2 3 ee .o eff &« © @ ._ * * 30 0,@f 2S sot cé- 


ee 
. 


- > 
8.2 £ €.8 $2 0.1 ite selvomet + as 6.2 DE OOS Bee 
= 2 a.0 ° 7a O.f +s gii't-uf + 3% o.0£ 23 ros oh ; 


iL. € a o . « «#* @ & ‘2s «© « <4 _, , Bos eee 


a —= ng pL ae 


sserJewrs 10 eralcuesp once. elqitins venir’ etasife!: a vetatel 
. ‘evel £.0 eds a= qltneoltingle 33Sl6 fem 


TOL esate oF 


TABLE I-40 RESULTS OF FUNGICIDE TEST ON EARLY ITALIAN PRUNES, 1974 


Treatment and rate | Percent | 

per 100 gallons Brown-Rotted Fruit 

LLL Lane ee 

Meera Wa. O01 on even as ci uc. 6. <e wie sense. © Yon cibes ot +s, 0.25 

RR MR OZ es ane well ode clio ceo. ce ug 150 

ereonMe1 S654 50W 12.0 oz... ... « 0 «0 «one « ee euieus 15 

BAY MEB 6447 25W 8.0 oz. ... Se aly SS A er ae dasha @) 

Topsin M 70W 3.0 oz + Cypres 65w Bae) 20s, ae aslo 
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SOURCE MacSwan and Moore, 1974 
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4. The limited comparative efficacy information for zineb 
relative to benomyl is subject to some question, since 
the plum recommendations of at least two states 
~- Delaware and New Jersey - include the following 
statement: 


1 
Black knot: Where this disease is serious, use Pine 


This information suggests that, in the short run, benomyl will 
provide adequate control of the plum and prune diseases for which 
EBDC's are currently used, including black knot. In the longer 
term, however, the potential for fungal resistance to benomyl may 
leave growers without an effective fungicide for black knot and 
would reduce the aumber of alternatives for control of brown rot, 
leaf curl, and scab. Based on previous experience with 
development of benomyl-tolerant fungus strains on apples, peaches, 
and cherries (Pennsylvania State University Cooperative Extension 
Service, 1977; Yoder, 1978a), it is probably reasonable to 
conclude that complete reliance upon benomyl for black knot 
control on plums/prunes would lead to fungal tolerance or 
resistance to benomyl within a few years. Without an effective 
fungicide for black knot, a minimum of 4,000 acres of plums and 
Prunes (31% of Eastern U.S. acres) would gradually become infected 
and would be lost to production (Yoder, 1978, 1978a). 


SS 


1/ 


— Source: New Jersey Cooperative Extension Service, 1976; 
University of Delaware Cooperative Extension Service: 1976. 
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Comparative Costs 


This section of the analysis compares the per acre cost of ° 


treatment using EBDC fungicides and alternatives for plum and 
prune diseases. 


The data in Table I-41 indicate that the chemical material cost of 
treatment using various recommended fungicides for plum/prune 


disease control ranges from $2.68 per acre (sulfur) to $12.45 per 


acre (benomyl). A grower switching from zineb to benomyl for 


black knot control wuld incur a cost increase of $5.92 per acre- 
treatment. Application costs would not be affected since the 
treatment method (generally air-blast or boom sprayers) would 


remain the same. 
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TABLE I-41 COMPARISON OF PER ACRE COSTS OF TREATMENT 
USING ZINEB AND ALTERNATIVES FOR PLUM/PRUNE 
DISEASE CONTROL i 


ee 


1 e 
FUNGICIDE QUANTITY PER ACRE’ FUNGICIDE Cosy, 
(POUNDS FORMULATION) PER ACRE— 
TT ET TE 
zineb 75% wP 4.5 $ 6.53 
benomyl 50% wp 1.5 12.45 
captan 50% WP 6.0 6.48 
dichlone 30% wp 1.5 6.24 
ferbam 76% WP 5.25 5.67 
sulfur 953% 15.75 | : 2.68 


| 


J/ Rates for all fungicide except ferbam specified in: Cornell 
University, 1978. Ferbam rate represents average of two 
rates specified in: Pennsylvania State University 
Cooperative Extension Service, 1977. 


2/ Represents product of quantity formulation per acre times 
price per unit. Fungicide prices represent current New 
York area prices for the formulations listed. Source:. 
Agway, 1977. 
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ECONOMIC IMPACT ANALYSIS 


Profile of Impact Areas 


Plums are produced commercially in numerous states, but production 
is concentrated in five - Michigan, Oregon, California, Idaho and 
Washington. Of these states, California is by far the dominant 
producer, accounting for 91% of domestic plum and prune production 
(Table I-42). 


Currently, there are approximately 145,000 acres of plums and 
prunes grown in the U.S.; and 13,000 acres (9%) are located in 
Eastern states and 132,000 acres (91%) are in Western states 
(Doane Agricultural Service, 1976). Of the Western total, 
California has 113,893 (86%) of western); 28% and 72% of the 
California acreage are plums and prunes, respectively. 


In Michigan there are presently 7,400 acres of bearing plums and 
prunes (Michigan Crop Reporting Service, 1977). Scattered 
throughtout Eastern states (other than Michigan) are small 
acreages of plums and prunes. For example, there are 1,428 acres 
in New York and 528 acres in Pennsylvania (New York Crop Reporting 
Service, 1976; Greene, 1977). 
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TABLE I-42 PRUNES AND PLUMS: PRODUCTION AND SEASON AVERAGE PRICES 
RECEIVED BY GROWERS IN PRINCIPAL STATES, 1975, 1976, 
AND INDICATED 1977 PRODUCTION 


nnn nnn nnn nnn nnn enn ences 

PRODUCTION PRICE PER TONL/ 

CROP AND STATE pe ee ee 
1975 1976 1977 1975 1976 


z 


Tons "~~ ‘Dollars 
‘Prunes and plums:2/ . 18,000 12,000 15,000 120.00 130.00 
Michigan 4,000 7,000 7,000 200.00 242.00 
Idaho 20,600 22,600 15,000 106.00 97.70 
Washington 30,000 31,000 28,000 103.00 107.00 
Total 4 States 72,600 72,600 65,000 113.00 119.00 
Dried prunes:3/ : 
California 149,000 145,000 152,000 402.00 428.00 
Prunes: : 
California 124,000 115,000 140,000 279.00 378.00 


United States (fresh, basis) 650, 000 626,000 661,000 
—— eee 


1/All price. 2/Mostly prunes, however, estimates include small quantities 
of plums in all States. Includes unharvested production and excess cullage 
(tons): total four States: 1975-3,000; 1976-3,500. 3/In California the dry 
Rac1Or1S595.060s 9 for 1975 and 3.05 : 1 for 1976. 


SOURCE: USDA, 1977. 
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The average size of plum/prune orchards in the East, West, and 
U.S. aye 3.3 acres, 25.1 acres, and 15.8 acres, respectively 
(Doane Agricultural Service, 1976). 


User Impacts 


In the event EBDC fungicides are cancelled for use on plums and 
prunes, growers currently using zineb will switch to benomyl. The 
economic impact of the increased use of benomyl will be as 
follows: 


Current zineb Change in cost/acre - Total change in treatment 


1 2 
acre-treatments/yr / treatment with benomyl / cost/yr with benomyl 


8,000 


+ $5.92 + $47,360 


e 


This Jevel of impact indicates an average per acre cost impact on 
the 2,300 acres currently treated with zineb of about $21 per year. 
The average Eastern plum/prune orchard (3.3 acres) would incur a 
total cost effect of $69 per year. Given average gpnual per acre 
production costs in New York of approximately $625— , the 
cancellation of zineb and adoption of benomyl would increase 
production costs by 3.4% per year. 





1 

x, Table I-33 

3/ Table I-39 

— Source: Snyder, 1976 
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Growers may also have to increase cultural control- practices 
(pruning out of infected branches and/or removal of trees) to 
insure that benomyl provides adequate black knot control. This 
activity would obviously increase Production costs. However, the 
extent of this potential impact cannot be predetermined. 


The economic effects caused by a reliance upon Benomyl and 
increased cultural practices would be of an immediate nature. 


However, additional potential impacts may be significant, and are 
discussed as follows. 


Benomyl, like the EBDC fungicides, is an RPAR chemical. Thus, it 
is conceivable that both zineb and benomyl could be cancelled by 
EPA based on human health and/or environmental risk factors. If 
this were to occur, plum/prune growers would be left without an 
effective fungicide for black knot (Yoder, 1978). Since black 
knot ‘inevitably results in the economic death of infected trees 
(Ritchie et al., 1975), it is probably reasonable to assume that 
the estimated 4,000 acres (minimum) of Eastern plums and prunes 
consistently subject to black knot pressure (Yoder, 1978) wauld 
gradually go out of production, barring the introduction of an 
effective new fungicide. 


It is virtually impossible to accurately predict the rate at which 
black knot infected areas would go out of production, since the 
disease can be controlled to an extent by cultural practices 
(pruning infected limbs or removal of trees). In addition, the 
incidence and seriousness of the disease is probably influenced 

by factors such as weather patterns, which obviously vary from 
year to year, from one region to another, and within regions. 


It is also possible that complete grower dependence on benomyl may 
-esult in the same impact as a cancellation of both zineb and 
benomyl due to the problem of fungal resistance. Various sources 
have indicated the desirability of alternating benomyl with 
alternative fungicides or using combination sprays to inhibit or 
Prevent the development of fungal resistance to benomyl (Yoder, 
1978; Cornell University, 1978; Pennsylvania State University 
Cooperative Extension Service, 1977). 
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Most of the plum/prune acreage which would be pushed out due to 
uncontrolled black knot is probably located in Michigan. During 
the period 1972-1976, the average value of production per acre for 
Michigan plums and prunes was $274, while apples, peaches, sweet 
cherries, and tart cherries provided per acre value of production 
averages during the same period of $713, $380, $513, and $635, 
respectively (Michigan Crop Reporting Service, 1977). These 
figures do not indicate profitability (they represent gross 
revenue), but it is probably reasonable to assume that a change to 
fruit crops other than plums or prunes would Provide growers with 
returns at least as high as those currently derived. However, the 
loss of plum and prune plantings due to black knot and subsequent 
establishment of apples, cherries, peaches, or other fruit crops 
would result in growers absorbing establishment and maintenance 
costs for the new orchards which in most cases would not occur if 
black knot control had been maintained. 


The length of the net cost period (planting to initial 

production) would vary depending upon the crop planted, from 

about three years (peaches) to seven or eight years (apples). Per 
acre establishment costs for peaches (3 years) and apples (7 
years) would be expected to average at least $1,100 and $1,700, 
respectively (North Carolina Agricultural Extension Service, 

1976). Thus, the cost incurred by growers in future years to 
establish new fruit orchards if black knot control fails (due to a 
cancellation of zineb allowed by either cancellation of benomyl or 
development of fungal resistance to benomyl) could be as high as 
$6,800,000 (in current dollars; 4,000 acres of P ums/prunes x 
$1,700 per acre establishment cost for apples)..— To this 

impact estimate should be added the value of plum/prune production 
lost as the trees decline due to a lack of black knot control on 
the affected acres. No attempt will be made to quantify this 
factor, since the rate of tree decline would vary widely depending 
on weather and the effectiveness of cultural control measures and 
alternative fungicides (other than benomyl) which would be applied 
@S stop-gap measures. 


1 
/ This impact estimate assumes that the affected plum/prune 
acreage would otherwise have remained in production. -° 
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Market/Consumer Impacts 


Little market or consumer impact is indicated by the potential 
cancellation of EBDC fungicides for use on plums and prunes, at 
least in the short run. In the longer term, a cancellation of 
zineb followed by a cancellation of benomyl or the development of 
fungal resistance to benomyl would lead to a decline in Eastern 
Plum/prune production. The decline of 4,000 acres in the East 
would reduce dgmestic Production by roughly 3.9% (all other things 
being equal).— No data are available to indicate the exact 
impact of such a yield reduction upon retail plum or prune prices, 
but it is reasonable to conclude that some retail price 
increases would occur. 


It is stressed that the production and price impacts discussed 
above are potential effects. No production or price effect 
resulting from a cancellation of EBDC fungicides for use on plums 


1) Fungal (i.e. black knot, brown rot) resistance or 
tolerance to benomyl on plums »r prunes has not yet been 
demonstrated, although these problems have occured in 
other orchard ¢rops- Brown rot (Monilinia fructicola) 
will infect nearly all stone fruits including plums and 
prunes. Benomyl-resistant brown rot was detected in 1975 
on sweet cherries in two important fruit counties in 
Michigan which include sizeable prune acreages (Figures 
I-1 and I-2). 


2) The position of benomyl and other plum/prune fungicides 
as RPAR pesticides does not necessarily infer 
cancellation. 


3) The analysis disregards the control (partial or better) 
provided by fungicide alternatives other than benomyl 
and cultural practices. The other alternatives would 
certainly be used by growers in the event Zineb and 
benomyl are cancelled or benomyl becomes ineffective due 
to resistance, even though phytotoxicity may be 
problematic and their effectiveness is relatively low. 


1 } 
v/ Calculated assuming an average yield of 235 bushels per 


acre, 56 pounds per bushel, loss on 4,000 acres, and average 
annual U.S. plum and prune production of 646,000 tons. 
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Figure I-1 MICHIGAN FRUIT TREE SURVEY, 1973 


MICHIGAN 


SWEET CHERRY ACREAGE OF ALL AGES, 1973 
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MICHIGAN FRUIT TREE SURVEY, 1973 Figure 1-2 __ 


MICHIGAN 


PRUNE AND PLUM ACREAGE OF ALL AGES, 1973 
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Limitations of the Analysis 


This analysis was prepared subject to the following assumptions 


and limitations: 


1) 


2) 


Current EBDC use patterns on plums and prunes are 
assumed to be the same as those experienced in 1975, the 
most recent year for which data are available. 


The analysis assumes comparable short-term control using 
EBDC fungicides and alternatives (in Particular, benomyl 
is assumed to effectively replace zineb for black knot 


control) given an equal number of treatments using 
alternatives. 
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USE: 
MAJOR PESTS CONTROLLED: 


ALTERNATIVES: 


Major registered chemicals: 


State/Federal recommendations: 


NWon-chemical controls: 


Efficacy of alternatives: 


Conparative performance: 
Comparative costs: 


Conclusion: 


EXTENT OF USE: 
Active ingredient basis, for 


Plorida and Texas (pounds, a.i.) 


Qnits treated basis, for 
Florida and Texas 


ECONOMIC IMPACTS; 


User; 


Market; 


Congumer; 


SOCTAL/Comanrry IMPACTS: 
LIMITATIONS OF ANALYSTs 


PRINCIPAL ANALYST, 


ZINES CSE cw CITRUS 


Zineb use on citrus (primarily oa oranges and grapefruit). 


Paungi: greasy spot; mites: citrus rust mites 


Greasy spot: 

RPAR 2 benosy 1 

Non-RPAR: basic copper sulfate, Copper, petroleum distillate copper, -- 
Citrus rust mite: RPAR: chlorobenzilate ° 


NOM-RPAR: Carbophenothicn, dicofol, ethion, fenbutatin, oil, propargite, sulfur. 


Number of alternatives recommended: 
Greasy spot: 


, Florida: 3, Texas: 2, USDA: 1l®*. 


Citrus rust mite: 

California rust mite: 

California: 2; Florida: 12; Texas: 10. 
USDA: 7. 

*®currently being revised. 


Greasy spot: removing leaf litter from the grove floor so as not to provide the 
medium for the growth of the disease. 


Citrus rust mites: predacious mites and insects. 


Greasy spot: Benonyl appears to be the best control currently available on the market. 

Though effective in terms of control, Ccrawbacks associated with copper and oil make them 

less useful to the grower. 

Rust mites: Clcrobenzilate Provides good control while not affecting predators and 

parasites of other citrus pests. sulfur is effective for short period control, but continued 

use may lead to increases in armored scale and spider mite populations, and soil chemistry problems. 


Not investigated due to data limitations. 


Grea te: Rust nites: 
Pesticide Cost/acre Pesticide Cost/acre 
Zineb $19.94 Chlorobenzilate $11.61 
Bencayl $17.43 Sulfur $ 2.67 
Copper $ 4.80 Ethion/Oil $16.71 
oil $10.30 


There are a number of Pesticides, both RPAR and Hon-RPAR, that are more erfective thr: zineb to control 
greasy spot and citrus rust mites. In addition, because zineb's toxicity to mites is confined 

to rust nites, its use as a miticide is a duplication of the toxic effects of miticides used as 

part of a control plan for all mites. 


Greasy Spot: 

Zineb (_~ 444, 375 ond $92,500 
Bencomyl - 34,800 - 69,600 
Oil -6,920,000 = 10,389,000 
Citrus Rust Mite 

Zineb = unknown 

Other - not investigated 


Greasy Spot Citrus Rust Mite Acres 
Pesticide Acres treated Percene Pesticide treated 
Zineb E 79,000 St Zineb unknown 
'' Benonyl 29,000 1 Other Wot investigated 
Copper $34,000 21 
Oil 692,000 28 
Other 1,127,000 45 
Total 2,517, 0001/ 100 
Rot treated 64,000 7.5% of 
acres grown 


1/ inclodes multiple applications 


As pesticide users substitute other available pesticides, cost savings of approximately 
$776,000 should result. Because usage of zineb is low relative to amounts of other 
pesticides used on citrus, it is not likely that the small increase in demand for other 
pesticides resulting from cancellation of ziner, will Significantly increase prices of those 
substitutes. 


With the impact of the cancellation of zineb likely to be negligible the overall market will 
mot be significantly affected. 


Wegligible. 
Mo significant impact anticipated. 
1. Available cost and application rate data not always consistent. 


2. Assumption that growers needing rust mite controls would use a witicide 
intended for thar. purpose, rather than zineb. 


3. Data illustrating amount of zineb actually used for miticidal purposes 
not available. 


Blena Salitts -gconomic Analysis 8 anefh x Jeipeiae. and ypvatuation Division = Office of Pesticide Proqrans 
January, 197. U.3. EPA vale. . = 
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III. BENEFIT ANALYSIS OF ZINEB USE ON CITRUS 
CURRENT USE ANALYSIS 


EPA Registrations of 2Zineb and Alternatives 


2ineb is currently registered to control citrus rust mites 
and greasy spot disease, pests common to citrus growers in Florida 
and Texas (limited greasy spot infections occur in California). A 
large number of alternative miticides are also EPA registered to 
control rust mites, and several fungicides are registered against 
greasy spot. A tabular Summary of the pesticides hava “coincident 
registrations with zineb are presented in Table I-43, 


Recommendations for Use of Zineb and Alternatives 


State Recommendations 


Because the climate in Arizona is so dry, neither greasy 
spot nor citrus rust mites can thrive and damage crops. Greasy 
spot disease is virtually unknown in the state, and the last 
attack of citrus rust rane bao approximately 10 years ego, 
with only slight infestatio - For these reasons, further study 
of Arizona is excluded from this analysis. 

e a 


Zineb is no longer recommended as either a miticide for 
controlling rust mites or as a fungicide against greasy spot in 
either Texas or Florida, the stetes most affected by these pests. 
Other fungicides have greater residual efficacy than zineb in 
these states and hence are more valuable to growers. 


Greasy spot disease is not a common problem to citrus growers 
in Calfornia. Where fungicides are needed, usage is confined 
to one of the non-EBDC types. Therefore, pertinent pesticide 
recommendations for California are limited to miticides to control 
citrus rust mites. State recommendations for California, Texas, 
and Florida are as follows, taken from a detailed summary 
presented in Table 1-44, 


Pees 


i Drs. Donald Tuttle and Joseph Troutman, plant pathologists 
at the University of Arizona Agricultural Extension Service, 
personal communication, July 25, 1975. 
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Table I-45 


EPA Registered Controls for Rust Mite and 
Greasy Spot on Citrus®4 


Pesticide | us te 


aromatic petroleum derivative 

solvent : G,L,M,0,N,A 
aromatic petroleum distillate, oil, 

solvent or hydrocarbons M,A 


. pasie copper sulfate 


benoryl 
ESSELTE 
earbaryl L,A 
carbophenothion L,G,0,N,A,M 
cyhexatin L,G,0,M,A 
chlorobenzilate L,0,G,M,A,N,K 
copper , 

dialifor G,0,N 
0,0-dimethyl s- 

phosphorodithiate L,A 

dioxathion ; L,M,A 

ethion. : G,0,N,A 

ethyl 4,4-dichlorobenzilate G,0,N 

folpet. L,A 

malathion L,0,G,M,A,N,K 


petroleum distillate, oils, solvent, 
or hydrocarbons: also paraffinic 
hydrocarbons, aliphatic hydrocarons, 


parfafinic oil L,0,G,M,A,N 
piperonyl butoxide L,A 

pyrethrins L,A 

rothekone L,A 

sulfur G,L,M,0,A,N,K 
Yylene range aromatic solvent L,0,G,M,A,N 
zineb . L,0,G,M,A,N,K, 
aL Key: L = lemons Gs grapefruit 

O = oranges M = limes 


A 
N 
K 


reasy Spot 


G,L,0 »N,A 
G,0,L,M,A,N,K 


L,0,G,M,A,N,K 


L,0,G,M,A,N,K 


tangerines 
tangelos 
kumquats 


Source; Site/Pest/Chemical Registration Information, EPA, Oct. 1976. 
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Miticides 
azinphosmethyl (Guthion) ethion 


carbophenothion (Trithion) fenbutatin-oxide (Vendex) 
chlorobenzilate (Acaraben) formetanate hydrochloride (Carzol) 
ecyhexatir (Plictran) propargite (Comite) 

dicofol (Kelthane) sulfur 


dioxathion (Delnav) 


Fungicide (Florida and Texas only) 
benomyl (Benlate) 

copper 

¢i1 


Tabular summaries of the state recommendations for citrus rust 
mites and for greasy spot control are found in Appendix A. 


Federrl Guidelines 


Zineb is not among those miticides included in the USDA 


guidelines for citrus rust mites. Materials included in the 


Federal guidelines are as follows: 


azinphosmethyl (Guthion) dioxathion (Delnav) 
carbophenothion (Trithion) sulfur 
chlorobenzilate (Acaraben) Torak (dialifor) 
dicofol (Kelthane) -« 


At present, zineb is the only USDA recommended fungicide 
for control of greasy spot disease. This listing of recommended 
fungicides is currently being revised, and it is expected that 
benomyl (Benlate) will be added to the revised edition. A tabular 
summary of USDA miticide guidelines for citrus rust mites can 


be found in Appendix B. 


Use of Zineb and Alternatives 


Although the use of zineb has been declining since 1971, 
it remains an important fungicide in certain areas for the control 
of pests on citrus. Zineb is most Significant in Texas; it is 
used either alone or combined with oil on over 50% of the 
fungicide treated citrus acreage. A summary of available 
fungicide usage data on grapefruit and oranges (Texas' principal 
citrus crops) is presented in Table I-45. 


A total of 33,000 or 55% of the 60,000 acres treated with 
fungicides were treated with some form of zineb. At a minimum 
application rate of 7.5 1b./acre~“, a total of 247,500 lbs. of 
zineb were used in texas in 1975 (Table I-46). Kocide also had 
Significant usage in Texas; approximately 52,500 lbs. of this 
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Table I-44 . 
Summary of State and Federal Recommendations for Citrus Rust Mites 
i Control and Greasy Spot Control on Citrus Crops 


California Florida Texas USDA 


Miticide - Rust Mite 


azinphosmethyl (Guthion) x x x 
carbophenothion (Trithion) x x x 
Carzol (formetanate hydrochloride) a = 
chlorobenzilate (Acarabenk) ne x x x 
dicofol (Kelthane) x x x 
dioxathion (Delnav) x x Bee 
ethion | x x x 
fenbutaktin-oxide (Vendex) % x 
Plictran (cyhexatin) i). x 
propargite (Comite) x x 

sulfur . * x x x x 
torak (dialifor) : x x 


Fungicide - Greasy Spot 


copper ~ x 


benomyl (Benlate) x bd 
oil re x x 
zineb 


At present zineb is the only USDA recommended ena Rede for use against 
greasy spot. This list is currently being revised, and is expected that 
benomyl will be added to the new Piscine. 


Source: Treatment guide for California Citrus Crops, 1976-1978, University of 
California, Division of Agricultural Sciences. Florida Citrus Spray 
and Dust Schedule, 1977, rlorida Cooperative Extension Service, 
Institute of Food and Agricultural Sciences, University of Florida. 
Texas Guide for Controlting Insects and Pests, 1978, Texas Agricultural 
Extension Service, The Texas A&M University System. USDA Insecticide 
Recommendations, 1974, 
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fungicide were applied in 1975. Poundage figures for the 
miscellaneous combinations and chemicals were omitted since usage 
levels were too imprecise for estimation. While more recent usage 
estimates are not available, it is believed that growers have 

been drifting away from zineb and substituting other fungicides 
that have longer residual efficacy, hence making them more useful 
to control this long term disease. Oil and yr enoey have been 
found to be very good greasy spot controls in Texas™ 


A small number of Texas growers (5%) reported using zineb 


to control scab in 1975. Further information was not available 
but the amount used for this purpose is believed to be negligible. 


a. 





1Z «FMC Corp. recommended poundage: Benefit Analysis of EBDC 
Fungicides Use on Selected Crops., April, 1978. 


‘22 «Or. Herbert Dean, Entomologist, Texas Agricultural 
Experiment Station, Weslaco, Texas, Personal communication, 


aL Doane Survey, 1976. 
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Table I = 45 


penditures, Total Treatment Acres, Growers Treating with 
Fungicides on Texas Citrus, 1975 estimated. 


a Ure | ae Growers Percenr 
(000) (000) 

— EMEP ieal= ls iea ic 660 4h 

L/Zineb 32 16 11 18 525 27 

side 26 13 7 12 225 12 

ier Misc. Chemicals 19) 10 3 : 110 6 

ler Misc. Combinations 51 26 Tia 28 | 206 11 
Total 198 150 60 100 1,916 100 


ree; Doane, 1976 
| 
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PERFORMANCE EVALUATION OF ZINEB AND ALTERNATIVES 
Pest Infestation and Damage 


Greasy spot is a defoliating and fruit blemishing fungal 
disease that attacks citrus both in Florida and in Texas. Its 
most serious effect is on the leaves of the tree, causing 
blistering, spotting, and premature leaf dropping. Wit severe 
infections, leaf droppage can be as high as 60 percent, and 
fruit yield for the following year may be substantially lowered. 


Greasy spot also affects fruit rind resulting in 
discoloration and blemishing. The effect of the disease on the 
fruit is superficial as it affects Only the rind and has no effect 
on internal fruit quality. Its Significance, therefore, is 
primarily on fruit intended for fresh market, where perfect fruit 
appearance is important. Due to its potential effect on the 
leaves of the trees, adequate control of this disease is essential — 
to preserve the overall health of the grove. 


For many years, greasy spot was considered to be a disease 
of minor importance to citrus growers. During the 1940's and 
1950's, the disease apparently beceme increasingly severe, and 


is peeecr cred serious enough to warrant routine control 
measure é , 





1 Handbood of Citrus Diseases in Florida: Bulletin 587, June 
1957, p. 66, University of Florida Agricultural Experiment 
Station. 


aL Whiteside, J.0., "Greasy Spot of Citrus, A New Look at this 
Important Defoliating and Fruit Blemishing Fungal Disease," 


The Citrus Industry Feb. 1973. 
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The decline in the use of zineb as a greasy spot control 
has been most apparent in Florida. In 1971 it was estimated that 
approximately 1.1 million pounds of zineb ,were used on 179,000 
acres Of Florida citrus for pest control—. By 1976 usage had 
declined to an estimated 345 ,Q00-460 ,000 .1bs. on 46,000 acres, 
a reduction of between 69-7434, ; A 


Florida growers use a wide variety of fungicides (Table 
I-47). The copper and oil fungicides are the most widely used. 
The various copper compounds were used on approximately 458,000 
acres, 23% of the total treated acreage. Oils were utilized on 
907,000 acres or 37% all treated acres. The 46,000 acres treated 
with zineb comprised only 1.9% of all acreage treated. 


The EBDC fungicides are not utilized in California and hence, 


any discussion of California usage of fungicides in excluded from 
this portion of the study. 


Zineb is sold for use as a fungicide. Its toxicity to rust 
mites is purely Supplemental, and usage data of zineb as a 
miticide was unavailable. Table I-48, I-49 and I-50 are included 
to illustrate the extent of use of other miticides to control rust 


_ mites in Florida and Texas. Any use of zineb is likely to be 


supplemental to these miticides; that is, its use would be an 
additional control measure as opposed to a substitute for any of 
the witicides listed. 


Chlorobenzilate and combinations including chlorobenzilate 
have the most widespread usage on Florida citrus of all miticides. 
Of the 21,079 Florida citrus growers using miticides, an estimated 
8,076, or 38.6% used some form of chlorobenzilate to control rust 
Mites in 1975. Chlorobenzilate was used on 637,000 acres, which 
represents 44.6% of the total 1,444,000 miticide treated citrus 
acreage. 


’ ‘Ethion is also widely used on Florida citrus. In 1975 
approximately 20% of the citrus growers used ethion on 14.6% of 
all treated acreage. 


Chlorobenzilate is also the most widely used miticide on 
Texas citrus, with the next principal miticide used being 
carbophenothion. 


Chlorobenzilate and chlorobenzilate combinations were used by 
an estimated 52% of Texas citrus growers on 46.4% of the 125,000 
treated acres. Carbophenothion or carbophenothion combinations 
Were used on 37.6% of the treated citrus acreage by 19% of the 
4 527 citrus growers in Texas. The remaining 20,000 acres were 
treated with oil, sulfur, ethion, and dicofol combinations. 


ee 
UZ Internal Review of EBDC Fungicides and Their Residues, 
Criteria ana Evaluation Division, OPP, EPA. February, 1975. 


2L Ibid. 
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Table I-47 


Expenditures, Total Treatments ‘ard Growers Treating with 
Fungicides, on Florida Citrus, Estimated for 1975 





nppe“of“Chemtcats ~-Expendt tor es--- 77“Tetal-Tr tatments--- “"Growers-“Treatina-- 

Dollars Percent» Acres Percent G@owas Percent 
(000) (000) 

Baviece 191 1 2 864 231 1 

Citcop 385 2 ) 3 800 5 

Qopper-A n oA 21 1 6&3 4 

Copper Gxide 139 1 21 1 803 5 

Copper Sulfate 459 2 49 2 939 6 

Focide 681 3 - 102 4 1,179 7 

N-dp 942 4 266 11 3,938 23 

ou .- 13,563 nD e2 23 6,200 37 











Source: Doane, 1976. 
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Table I-48 


Naber of Gowers Mentioning Rust Mite Problems and Specific Chanicals 
for Control, as Estimated for 1975 


OOS BBBADA GO DADAN DAMN SAADAZAASB®®*A*S 22022 E2 22 ae eae aaannccas e272 e-ese et Aen ennmeees cae anmaaenes co wn ne nmaeenacecccac « 
a a st tee Cad I yet ee 








| growers percent growers percent 
Aeaxben (chlorobenzilate) 6,066 29 992 22 
Ethion 1,108 5 165 4 
Kelthane 594 3 ome _ 
(orb 311 1 311 7 
Sulfur 6,546 31 84 2 


f 
F 
bi 
: 


Delnex-8 425 2 _ = 
icaraber/Arsentate a 48 Pp 2 — _ 
Rearaben/Guthion 21921 136 3 
Acaraben/Sul fur 333 2 332 7 
Carzol/oil “3 4 _ _ 
Ethion/Sul fur 77 4 _ - 
Ethion/Oil 3,194 15 752 17 
Farath ne/Ci 7 “4 —- — 
Relthine/0i1 96 5 112 2 





Source: Doane, 1976. 
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Table I-49 


Expenditure, Average Experditure per Acre Treatment amd Acres Treatai 
with’Miticides for Florida Citrus, Estimated for 1975 





chemtca2 “ERpenditares---- Average-Expendi tor e7Acre-Treatment ““Reres-Treatra-- 
Expenditure Percent dollars Acres Percent 
(000 ) (000 ) 
Acaraben (chlorobenzilate) 2,824 37 -6-50 435 30 -: 
aii ; 512 7 | 11.38 45 3 
Kelthane (Dycofed 135 2 | 10.33 13 9 
Qil 124 2 4.2 28 2 
slic 1,13 16 2.34 509 a6: 
Trithion 131 2 10.91 | 12 ~8 
Delnex-8 212 3 ue 12.47 17 a2 
Aearaben/Arsenate as 4 4.71 7 5 
Acaraben/Oil ria 473 6-* 5.91 80 6 
Acaraben/Sulfur } 408 5 3-61 13 8 
Ethion/Qil - 1,458 19 8.78 166 11.5 
bart Ethion/Sul fur 10, o1 10.00 1 207 
Kelthane/Oil 70 ; 9 4.67 15 1 
Kelthane/Sulfur 23 e3 23.00 1 207 
Rearaben/Sul fur/Malathion 12 e2 6.00 2 el 


i TOTAL 7,618 100 1,444 100 


Source: Doane » 1976. 
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Table I-50 


$ Experditures, Average Expenditure per Acre Treatment, and Acres rected with 
Miticides for Texas Citrus, Estimated for 1975 


222222822 462822202222 28222228 a a ee Sa 





pened en el Expenditor e7nerenTreatment aaAeres“Treated-~ 
Expedite Percent dollars acres Percent 
(000 ) (000 ) 

Aracaraben (chlorcbenzilate) 290 40 We. 8.79 33 26.4 
Ethion 8 1 4.00 2 1.6 
rest 46 é 5.75 8 6.4 
Sulfur 6, 8 1.50 4 3.2 
Trithion (carborhenthion) 54 7 3.00 18 14.4 
Iearaben/Oil 130 18 ee 15.00 15 12 

Acaraben/Githion 31 a 3.10 10 5 

Ethion/Oil 34 5+ 11.34 3 2.4 
Relthane/Oil (Dicofol) 55 7 | 18.34 3 204 
Oi1/Trithion 80 11 2.76 29 23.2 

3 732 


TOL 100 125 100 


Source: Doane, 1976. 
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Miticide usage to control citrus pests in both Florida and 
in Texas is widespread. Growers use a vartety of chemicals, many 
of which offer good control of citrus rust mites as well as other 
mites that prey'on the groves. Canceliation of zineb, whose 
toxicity is peculiar to rust mites only, is not likely to greatly - 
affect usage of the variety of miticides available offering 
multiple control of a number of mites. Many of these miticides 
are part of the routine spray schedule to control all mites, and 
discontinued use of zineb is not likely to have any effect on 
the ability to control rust mites using the other miticides. 


Citrus rust mites feed-on leaves, fruit and green twigs. 
Their presence may result in premature leaf drop, and often causes 
"russetting" (Lrown discoloration) of the Th gh beige. | 


The citrus rust mite is considered the principal pest of 
oranges and grapefruit in Texas, and among the most important 
of the pests of those fruits in rismias cs Protection of groves 
from the citrus rust mites is mandatory for the preservation of 
overall tree health and vitality of the grove. 


Comparative Performance Evaluation 
Comparative Efficacy 


Although zineb was at one time considered an effective agent 
against both greasy spot disease and citrus rust mites, its use 
is no longer ‘recommended by citrus producing states. Its 
effectiveness has declined through the years, and at present is 
questionable. There are currently five methods for controlling 
greasy spot disease: 


1: Removing leaf litter from the grove floor so as not to provide 
' the medium for the growth of the disease innoculun. 


2. Benomyl (Benlate) 


3. Copper Fungicides 
4, O11 
5. Zineb 


Se 


1Z Ebeleing, Walter, "Citrus Pests in the United States," 
University of California, 1959. 
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Any combination of methods can be used to provide optimal 
control. The removal of leaf litter, which is a fertile area 
for the fungus to row, can provide good control to the farmer, 
“It is likely that many growers would also spray as an additional 
precaution. This combination should Provide good control as 
removal of leaf litter would reduce the possibilities of massive 
infestations requiring extreme Curative measures. The Major draw- 
back of the leaf removal method is prohibitive labor costs 
involved in an effective clean up and disposal. 


Copper fungicides have long given the most effective control 
of greasy spot. There are, however, many serious problems 
associated with the use of the copper fungicides. Copper tends 


the possibilities of it being sent to the fr-sh market. However, 
if there are few lesions (as is often the case) the fruit will 

be essentially uneffected. A more serious Problem associated 
with copper is that prolonged use may lead to accumulations of 
toxic concentrations in the So}l. This is most true in areas 

of high usage with acid soil - Despite its effectiveness, the 


drawbacks associated with copper make it, at best, a possibly 
useful but not ideal control. 


Oil is also recommended for Breasy spot control but is less 
effective than: copper. in addition, the timing of the oil 
application is very important. Use while the weather is hot with 
low humicity may induce fruit burning, severely damaging the crop*, 


Benomyl hes been found to give as effective control as 
copper, without the immediate side-effects. The major problem 
associated with benomyl is that it is an RPAR chemical; thus, 
its future registration status is uncertain. 


The use of zineb as a fungicide has declined Significantly 
and as a control for greasy spot, has been characterized as 
unreliable - In addition, it does not have the residual 
efficacy of benomyl, copper or oil, which is necessary for 
adequate control of this long tern disease. Finally, when zineb 


‘is mixed with oil, as in common practice, it is the oil, rather 


Of zine 


than the, zineb which gives the control, thus masking the efficacy 
yitzZ 


2 2 
iL "Greasy Spot of Citrus - A New Look at This Important 
Deoliating and Fruit Blemishing Fungal Disease." J.0. 
Whiteside, the Citrus Industry. Feb. 1973), eDee7 


mr. H Dean, Texas A&M University, Personal Communication. 
July 18, 1978. 


Ibid. 


J.0. Whiteside, Personal Communication. Nov. 27, 1974. 
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Miticides 


The advantage of using zineb over other fungicides is its 
supplemental toxicity to citrus rust mites. However, though it 
was once an effective control against “he mites, some plant 
pathologists have found that mites have OMG a Oia 
to zineb and that it is no longer effectiy - A number of 
miticides are available for the control of rust mites. Unlike 
zineb, these miticides are effective controls against other 
species of mites, and it is likely that growers will use them 
as an integral part of their standard spray program to control 
pests. 


Chlorobenzilate, for example, is recommended as a good 
control against rust mites, bud mites, red mites and a number 
of others. In addition, because it is specifically a miticide, 
chlorobenzilate does not seriously disrupt the predators and 
parasites of other citrus pests. It is estimated that 80% of 
the citrus growers in Florida presently use Chlorobenzilate et 
least once 4 year, and that well over half the growers in Texas 
use it to some extent. 


Sulfur has for many years been the standard method of control 
and its use is still recommended by the citrus states. It is 
very effective for short period contrcl; however it is gradually 
washed off the tree and produces an ur-desirable level of acidity 
in the soil. Continued use of sulfur has been followed by 
increases in spider mite and armored scale population, so its 
use eras alternated with one of the other available 
pesticide - Other miticides that control rust mites and other 
species are ethion, carbophenothion, dioxathion, and dicofol. 


fest Data 

A number of tests have been performed to evaluate the 
efficacy of the various miticides. Zineb wes included in only 
one test when it was compared to maneb; it is important to note 


that the experiment was conducted before any mite resistance to 
zineb was experienced. 


In tests comparing chlorobenzilate and sulfur to control 
Citrus rust mites on orange trees, a 4 percent chlorobenzilate 
dust applied at 100 pounds of formulation per acre was relatively 
ineffective compared to sulfur dust applied at the same rate. 
However , a chlorobenzilace 25% WP formulation applied as a spray 
at 4 pounds active ingredient per acre provided control as satis- 
factory as a sulfur Spray at 50 pounds per acre, or a sulfur dust 
at 100 pounds per acre. 


ene eee i 
Af J.0. Whiteside, Personal Communication. Nov. eu, 974 


££ Louis W. and Herbert S. wolfe. Citrus Growing in Florida, 
University Presses of Florida, Gainesville, 1975. p. 162-183. 
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Test performed during 1957 near Harlington, Texas by Dean 
(1959) evaluated a chlorobenzilate-sulfur combination, an aramite- 
sulfur combination, and sulfur for control of citrus rust mites 
and spider mites on grapefruit (Table I-52). Applications of 
all materials in June and September resulted in low levels of 
citrus rust mites (less than 1 mite. per leaf for all. treatment). 


In recent tests conducted by Dean (1974) in Texas, several 
compounds were evaluated for control of citrus rust mites in plots 
of orange trees. Chlorobenzilate was utilized twice during the 
test periods. In December 1971, chlorobenzilate was applied to 
a plot following 2 control failure. On November 2, 1973, 
chlorobenzialte, ethion and a combination of propargite and 
wetting agent were applied to the plot areas. The results 
indicated that citrus rust mit2s were more effectively controlled 
by ethion and chlorobenzilate than by propargite. Seventy days 
after treatment with ethion, chlorobenzilate and propargite there 
were 0.1 and 18 citrus rust mites per 80 leaf sample, respectively. 
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Table 152 
Populations of Eutetrancychus Banksi McG. Mites ard Egzs and Citrus Rust 
‘Mites in Miticide (dust) Tests Conducted at the Crockett Grove Near Harlingen, hi eee 
Texas During 1957 


' 3% Chlorobenzilate- 
me 


eesung! —Sular’ 38 Aramite-sulfr! 
MPL =s(sEPLsdRMPWL MELO EPLORMETL 


Date ML COEFLCORMLL 


6 18.3 18.9 18.0 5.0 3.9 8 6.3 5.4 2.9 


6-8? 

624 a) tk ee ) ee Seen Hie eg 
7218 & cena TT sap seal ame WE a poll 
a1 6 9 4 SEY © ene 
819 8 1.0 1 4.3 4.7 -03 lee 1.0 et 
es 1.8 92 «49.0 at 2.6 26 41 
9-18 3.3 3.6 o1 10.3 13.0 6 ; 9.2 14.1 “f 
9-20! 

10-21 10.9 24.0 -03 Cink 29.0 -O2 4.2 33.0 ot 
W925 5.4 3.8 1 4 $ 5 -03 3.1 4.0 O04 


a 


1 93% dusting sulpiur, 3% Chlorobenzilate (52% sulphur in ist application, 
42 % sulphur in 2nd application, and 3% Aremite-sulphur) . 


2 MeL, E. bansid mites per leaf; EPL, E. banski eggs per leaf; RMPL, citrus 
rust mites per leaf. 


3.65, .8, and .6 pound per tree of each material, respectively. 


4.75, .7, and .8 pourd per tree of each material, respectively. 
6-18-75, 4-6" rain; an 9-2257, 2-3" rein. 


Source: Dem, 1959. 
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Bailey and Dean (1962) evaluated zineb and maneb for citrus 
rust mite control in Texas during the period 1059-1961. Other 
compounds (tetradifon, dicofol) were added to zineb or maneb for 
control of false spider mites and Texas citrus mites. Different 
combinatory treatments of zineb and maneb provided good control 
(28 or fewer rust mites per 160-leaf Sumple) after extended 
periods (September 1959 to April 1960 and September 1960 to 
February 1961). Table I-53 summarizes the results of these field 
tests. However, since mite resistance to zineb has developed 
subsequent to these tests, the above results may no longer be 
a fair indication of the efficacy of zineb as a mite control. 


Vv S u 


An evaluation of yield and quality comparisons between Zineb 
and its alternatives is not included in the analysis because of 
data limitations. 


it is recognized that the loss of adequate pesticides to 
control rust mites and/or greasy sp-t disease would lead to a 
reduction in yield and fruit quality. However, such results seer 
unlikely if zineb were removed from the market. 


zineb is unreliable for control of Breasy spot. Removal 
of the pesticide from the market vwoulc mean substitution with 
one of the more effective fungicides. Benomyl appears to be a. 
particularly excellent fungicide, giving good control without 
harmful side effects. 

e x 

Growers must be able to adequately control more then just 
the citrus rust mite. To do this, miticides toxic to several 
species of mites including the citrus rust mite are used. In 
view of this, it would appear that depending on zineb as a rust 
mite control would Simple be duplicating toxie control effects 
of other miticides already being used. Thus to remove zineb from 
the market will have virtually no effect on rust mite control. 
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Table I-53 


| Spray Treatments Applied in a Substation No. 15 Grove ard heir Effect om Citrus 
Rust Mites, Texas Citrus Mites, and False Spider Mites 
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1 Dosages of the following materials pe 100 gallons of mixtre: 1 Ib. 75% 
. WP zineb, 1 Ib. 80% WP maneb, 1 Ib. 25% WP Tedion and 1 quart 18.5% EC 
Kelthane, Triton B-1956 was added to each maxture at the 2 ome rate. 





2 Citrus rust mites on 160 leaves. 


3. Texas citrus mites on 1€ leve. 





x 


4 Texas citrus mite eqgs on 160 leaves. 
5 False spide mites ~ 16 leaves 


6 False spider mite eggs on 160 leaves 


‘Source: Bailey and Dem, 1962. 
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Comparative Costs 


A comparison of per acre treatment costs of zineb and 
three other fungicides (benomyl, copper, and oil) is presented 
in Table I-54. Of the four, zineb is most costly and time 
consuming to apply, requiring 2 applications with a total acre 
treatment cost of $19.94. The alternatives fungicides range in 
cost from 4.80 per acre-treatment to $17.43. The average cost 
of the alternative pesticides is $14.16; $5.78 less than the 
average cost of zineb. Per acre treatment costs of various 
miticides are presented in Table 1-55. Should a grower have 
problems with mites, it is likely he will use one of the miticides 
‘listed, rather than utilize zineb for mite control. 


Miticide costs range from $2.67 to $30.00, with an average 
$15.01 per acre treatment expenditure for all listed pesticides. 
This figure could be compared with the $19.94 per acre treatment 
cost of using zineb. The average cost difference between the 
two types of treatment is $4.93 per acre treatment. (These 
calculations are for comparative purposes only and do not reflect 
the method of analysis used to derive the Change in pesticide 
costs associated with the potential cancellation of zineb). 
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Table I-54 


Comparison of Per Acre Treatment Costs using Zineb and Major 
Alternatives for Control of Greasy Spot. 
Estimated for 1977 


, Application 

| Application Cost/Acre Number of Total Fungicid: 

| -Pungicide Cost/Unit Rate/Acre Low -- High Applications Cost/Acre 
Zineb $1.33/1b. 7a $ 9.97 2 $19.94 
Benomyl $7.75/l1b. 1.5 = 3.0 1b. $11.62 = $23.25 1 $17.43 

Copper $ 291/lb. 3.5 = 7.0 1b. $ 3.18 - $ 6.37 1 $ 4.80 

| od1 $1.37/lb. 7-5 $10.30. 1 $10.30 


} 
Source: FMC Corporation, 1978. 
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Table I-55 


Comparison of Pesticide Costs of Chlorobenzilate and Alternatives 
for Control of Mites on Citrus 


| | 


pea Hd Per Acre-Treatment 


Pesticide range average 
Chlorobenzilate eral Ss hea 11.61 
Chlorobenzilate/arsenate 4.71 471 
Chlorobenzilate/azinphosmethyl 2.67 = 17.91 10.29 
Chlorobenzilate/methidathion 13.00 13.00 
Chlorobenzilate/oil 5.43 - 17.81 11.62 
Chlorobenzilate/sulfur 3.50 = 7.67 5.59 
Chlorobenzilate/sul fur/malathion 6.00 6.00 
Carbophenothion 8.78 8.78 
Dicofol 8.50 = 18.35 13.43 
Ethion 11.05 = 15.70 13.38 
Fenbutatin-oxide 30.00 30.00 
Oil 4.43 - 19.59 12.01 
Propargite . 17.00 17.00 
Sulfur 2.00 = 3.33 2.67 
Carbophenothion/oil 14.78 14.78 
Dicofol/oil D2 18. 33 18.33 
Dicofol/sulfur 23.00 23.00 
Ethion/oil : 8.41 - 25.00 16.71 
Ethion/sulfur 10.00 10.00 


aL Expenditures per acre-treatment fall into a range due to 


variations in pesticide prices and differences in amounts 
applied per acre-treatment. 


Source; Doane, 1976 Tex-Ag Company, 1975 
Dean, 1976 Bullock, 1976 
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ECONOMIC IMPACT ANALYSIS 


Profile of Impacted Areas 


Citrus is one of the most important fruit crops grown in 
the U.S. In 1975, average per Capital consumption of fresh citrus 
in the U.S. accounted for 35,2 percent (28.9 pounds) of total 
per capita consumption of fresh fruit (82 pounds) (U.S. Department 
of Agriculture, 1976a). 


In 1973-74, the value of Oranges, grapefruit, lemons, limes, 
tangerines, tangelos and temples produced in the U.S. was 
approximately 925 million (U.S. Department of Agriculture, 1975). 
The United States is the world's largest producer of citrus, 
accounting for 34.8 percent (13.1 million metric tons) of the 
37.6 million metric-tons of citrus produced in the 23 leading 
countries (U.S. Department of Agriculture, 1$76c). Domestic 
production of oranges, grapefruit, lemons, limes, tangerines, 
tangelos, and temples combined has increased from 150.4 million 
boxes in 1963-64 to 314.0 million boxes in 1973-74, an increase 
of Ne percent during this period (U.S. Department of Agriculture, 
1975). 


A total of 1,322 million acres of citrus crops (bearing and 
non-bearing) exists in the U.S., with the majority located in 
four states: Arizona, California, Florida and Texas. Total 
grower numbers of all citrus crops are undetermined; however, 
Doane (Doane; 1976) reported 26,340 U.S. Growers of lemons, 
Oranges and grapefruit combined. 


Profitable production of citrus crops is dependent upon 
numerous factors other than pesticides. Factors such as weather, 
the market price of citrus crops, prices of other inputs (€.g., 
land, labor, fertilizer) and competition from foreigh markets 
have major impacts upon citrus production costs and returns. 
Pesticides, an important input for citrus production, constitute 
about one-fourth of total annual variable production costs in 
many cases. For example, the combined cost of chemical control 
of insects, diseases and weeds for California lemons represented 
22.5 percent of on-tree cash costs (does not include management, 
interest on investment or depreciation) in 1975 (Burns, 1975). 

In Florida, the combined cost of chemical control of insects and 
weeds for valencia Oranges represented 27.1 percent of production 
costs in 1974-75 (Anderson and Muraro, 1975a). 
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User Impacts 


An estimated 707,000 lbs. active ingredient of zineb were 
used on 79,000 acres of citrus in 197543976. At an estimeted 
$19.94 total application rate per-acre“, zineb cost citrus 
growers $1,575.260. Cancellation of zineb would lead to growers 


substitution of lower cost alternative fungicides and a resulting 
cost savings. 


Cost figures presented in Table I-56 were calculated by 
dividing expenditure for treatments by the number of acres 
treated, and using an average cost figure for oranges and 
grapefruit, the major citrus fruits on which zineb is used. While 
not exact, this method of calculation yields adequate 
approximations through which cost impacts can be assessed. Most 
of the data was obtained from the Doane survey, 1976. Cost or 
usage figures not available from Doane, were taken from estimates 
by FMC Corp. and the USDA/State/EPA Assessment Team for the usage 
of EBDC fungicides. . 


Although Florida growers used the greatest amount of zineb, 
they are the least likely to be Significantly affected by the 
removal of zineb from the market. The 46,000 acres on which zineb 
was used represents a negligible amount of the total 1,476,000 
fungicide treated acreage ion Florida.’ Similarly, the cost of 


zineb to citrus growe is less than 53% of the total expenditur- 
on Florida frig ic idee, 


Florida citrus growers use a large number of fungicides and 
it is likely that any increase in“demand for substitute fungicides 
to zineb is likely to be distributed among the various fungicide 
brands. Hence, demand increases are likely to be small, and 
should not drastically affect prices of competing fungicides. 
Given present prices, cancellation of zineb will result in cost 
Savings to the Florida growers of as much as $540,494. 


> ee Pe 
1£ FMC Corp. Benefit Analysis of EBDC Fungicides Use on Selected 
Crops. April, 1978 


aL Doane survey, 1976 
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The most significant impacts resulting from the cancellation 
of zineb will be in Texas. Zineb is used On a majority of the 
fungicide treated acreage by over half the Texas citrus growers. 
However, because Texas is one of the Smaller producers of Situs 5 
and their need for fungicides is low relative to Florida, any 
demand increase for substitute fungicides is not likely to 
significantly affect the total U.S. fungicide market. 


Zineb represents a minute Proportion of the more than $20 
billion spent on fungicides by citrus growers in the U.S. 
Cancellation of zineb is not likely to have Significant effects 
On costs of substitute fungicides, and is likely to result in 
fungicide cost savings of $776,114. 2 


It is not expected that removing zineb from the market will 
have any effect on costs or supplies of miticides to growers. 


Market Impacts 


The 79,000 acres of citrus tre-ted with Zineb in 1975 
comprise only 5% of the orange and grapefruit acreage treated with 
fungicides im Florida and ee Because it is such a small 
percentage, it is not expected that cancellation of zineb would 
have any significant overall impact on the market. For those 
79,000 acres, however, pesticide costs will be reduced as growers 
substitute lower cost fungicides, and yield per harvested acre 
May be higher due to usage of more effective greasy spot controls. 
The most significant impacts will be in Texas, where the largest 
percentage of growers use zineb; but as this figure is small 
relative to the country, the total U.S. market will not be greatly 
affected. 


Consumer Impacts 


Because usage of zineb is so low and its cancellation is 
not likely to markedly affect costs or production, consumer 
impacts, if any, will also be insignificant. 


Social/Community Impacts 


It is not anticipated that cancellation of zineb will have 
any significant social or community impacts. Production changes 
in any of the associated industries would not be so large as to 
have any effect on émployment or income levels. 
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. Macroeconomic Impacts 


Due to the insignificant impacts projected in this analysis 
there appear to be no effects of importance on a macroeconomic 
level. 


_ Limitations of Analysis 


This analysis was performed under certain limitations in 
date and given tke use of critical assumpticns which further 
analysis may show to be inappropriate. These limitations include: 


1. Available cost and application rate deta for the various 
fungicides were not always consistent. 


rls Data illustrating the amount of zineb used for rust mite 
control were unavailable. 


3. The assumption that growers needing rust mite controls would 
use a miticide and the zineb was merely a supplemental 
measure. | 
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APPENDICES 


Appendix A 





State Recommendations foracCitrus. 
Rust Mites and Greasy Spot 
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Summary of Preliminury Benefie Analysis of EBDC Fungicide Use on Grapes 


\. USE: EBDC (Maneb, Zineb) use fo control disease on Grapes. 
3, MAJOR PESTS CONTROLLED: : Black rot, bitter rot, brown rot, ripe Tot, bunch rot, deadara, downy mildew, powdery 


mildew and anchracnose 


}, ALTERNATIVES: 
Major registered chemicals: Benomyl Folpec 
é Captan Sodium Dimethyldithiocarbamate 
A Copper Bordeaux Ziram 
Copper oxide Cibberallic acid 
Copper oxychloride sulfate Botran 
Copper sulfate Copper ammonium complex 
Copper tetra copper calcium Ferbam 
oxychloride 
State/federal recommendations: EBDC fungicides are tTecommended for most of the disease listed above. Mose frequently 
a_i Ecommendations 
recommended alternatives include ferban, folpec ,capcan and benomyl. 
Efficacy of alternatives: The best alternatives (captan, benomyl, folpet) for fruit Tots are less effective 
than the EBDC fungicides (maneb and mancozeb), particularly in the Southeasc. 
Comparative performance: In South Carolina field experiments, black rot losses were significantly reduced with EBDC 


and alternatives however satisfactory control is difficule when abundance inoculum is present. 
Downy mildew was controlled bese with EBDC compounds while alcernacives were ineffective. 
South Carolina estimates production losses of 15 to 20 percent if EBDC'’s are not available. 


Comparative costs: Chenical $/1b Formulated Product Application Rate Per Acres! Cost Per Acre Application+ 
g Dithane M-45 


1.57 2.0 lbs. 3.14 
Manzate stoky/ 2.0 lbs. 3.14 
Zineb 1.45 2.0 lbs. 2.90 
Benoay] 8.30 0.5 lbs. 4.15 
Ferbanm 1.08 2.0 lbs. 2.16 
Capean 1.08 2.0 lbs. 2.16 
Folpec Ur At Mi 
7 Application Rates from state recommendations 
2/ Does noe include machinery costs or other variable applications costs. 
Conclusion: Available alternatives are less effective for control of black rot, bitter rot and downy 
mildew, 
EXTENT OF USE: Estimated Percent of Estimated Acres 
State Bearing Acres Bearing Acres Treated Treated Annually 
; California 576,027 aon 12,098 
New York 42,653 =— _ 
Michigan 15,761 aise 500 
Pennsylvania 10, 388 3.9 400 
Ohio 3,900 _- _ 
Missour1 1,339 40.0 $36 
South Carolina 1,672 95.0 1,588 
Washington 18,549 =_ _ 
North Carolina 2,494 80.2 2,000 
Other states 1,936 =_ == 
Tocal 674,545 2.5 16,948 
ECONOMIC IMPACTS: During wet weather or other climatic conditions conducive to downy mildew development, 


defoliation of vines, damage to ripening fruit and loss of weakened vines can result 

if an effective EBDC alternate is noc available, however, EBDC's are preferred because 

of superior control of downy mildew. Grape producers in the Southeast may be forced out of 
production as a result of poor downy mildew concrol. Impacts could total $2.3 to $3.1 million 
annually or about 0.5 percent of the value of U.S. grape production. 


PRINCIPAL ANALYST AND DATE: Roger C. i cltorf 
Economic Analysis Branch 
Benefits and Field Seudies Division 
Office of Pesticide Programs 
November 1978 
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GRAPES 


Current Use Analysis 


EBDC fungicides are used to control diseases on grapes such as 
black rot, bitter rot, brown rot, ripe rot, bunch rot, dead arm, 
downy mildew, powdery mildew, and anthracnose. Alternatives most 
frequently recommended include folpel captan and benomyl. 


However, these fungicides are less effective for downy mildew 


control. 

An estimated 16,950 acres, or about 2.5 percent, of U.S. grapes 
are treated eee. with EBDC fungicides ene ma At the 
maximm’ to 4 lbs. ai. per acre, about 50,850 to 67,800 lbs. 
aei.e are used for control of grape diseases. While most use 
(12,100 acres) occurs in California, only 2.1 percent of bearing 
acres in that state are treated. In contrast, an estimated 80 to 
90 percent of bearing acres are treated annually in North Carolina 
and South Carolina, respectively, totaling about 3,600 acres. 


Significant acreage is also treated in Missouri, Michigan, and 


Pennsylvania. 
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Comparative Performance Evaluation ‘ 


Most frequently recommended EBDC alternatives include ferbamn, 
folpet, captan and benomyl. These alternatives are less effective 
than EBDC for fruit rot and downy mildew control. In South 
Carolina field experiments black rot losses were significantly 
reduced with EBDC and alternatives, however, satisfactory control 
is difficult when abundant inoculum is present. Downy mildew was 
controlled best with EBDC compounds while alternatives were 


ineffective. 


Economic Impact Analysis 


If EBDC fungicides are cancelled for use on grapes, production in 
the ponthea st may be reduced by 15-20 percent in the short run. 
In the long mm, producers may be forced out of production 
following years when climatic conditions-are condusive to downy 


mildew development. 


Using a worst case assumption that production on treated acres 
could be reduced by 15-20 percent, the estimated impact on U.S. 
grape production could range from $2.3 to $3.1 million annually. 
This represents about 0.5 percent of the $620 million U.S. grape 
industry. Most impacts would occur in the Southeast, where downy 


mildew control is particularly difficult. 
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Limitations of Analysis- 


'(1) Estimates of acres treated with EBDC are not available in all 


grape producing areas. 


(2) Time, manpower, and data constraints severely limit the depth 


of this analysis. 


(3) Data or estimates to determine the mix of alternatives that 
would be used if EBDC's are cancelled are not available. 

(4) Estimated economic impacts reported in this analysis are 
considered worst case estimates. Current data are ne.* 


sufficient to more clearly define economic impacts. 
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TEAR 
Table % Estimated EBDC use on Grapes 


Laan. 


Estimated™ Estimated 
Percentage of Base 
. Bearing Acres Acres 
Bearing Treated with Treated 
State Acres EBDC Fungicide Annually 
[ie 
Californ A 576,027 2.1 12,098 
New York 42,653 == ee 
Washington 3 18,549 - come ae 
Pennsylvania 10,388 3.9 400 
Michigan 15,761 3.2 500 
Ohio 3,900 -— —_—- 
North Carolina 2,494 80.2 2,000 
South Carolina 1,672 95.0 1,414 
Missouri 4 . 1,339 40.0 536 
Other States 1,936 -- -—<-— 
Total 674,545 2.5 16,948 





1) 


2) 


3) 


4) 


5) 


California acreages from. 197€ state statistics. 

New York acreages from 1975 state statistics. 

Pennsylvania acreage from Proceedings of the First Eastern 
Pine and Meadow Vale Symposium, 1977. 

Georgia, Connecticut, Delaware, Kentucky, Maryland, Minnesota, 
New Hampshire, Tennessee, New Jersey, Oregon, and Virginia. 
California Rebuttal to Presumption Against Registration of EBDC 
Fungicides, 1978; Clayton, 1978; Spotts, 1978; Steiner, 1978; 
Maloy, 1978; Peterson, 1978; Yoder, 1978; Covey, 1978; Clemson 


University, 1978. 
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SECTION II. 


TOMATOES FRESH MARKET 
PROCESS TOMATOES 
SWEET CORN 

WATERMELON 

FRESH MARKET CUCUMBERS 
CUCUMBERS FOR PICKLES 


GREEN LIMA BEANS 
GREEN SNAP BEANS 
GREEN PEPPERS 
LETTUCE 

SPINACH 

CELERY 

CABBAGE 
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ECONOMIC ANALYSIS OF EBDC USE ON VEGETABLES 
Introduction 


There are 16 vegetable crops (including melons) and peanuts analyzed 
in this part of the economic assessment. The major impact of an EBDC 
Cancellation on these crops would be felt in the coastal States, Particularly 
those in the South. Moisture and temperature conditions in these re- 
gions tend to generate the most serious fungus problems for the crops’ 
included in the group. California and Florida and both major producers 
of vegetable crops and are the States that would be most directly af- 
fected by a cancellation on EBDC use on these commodities. 

In the case of most of the commodities, the impact would be felt 
as an increase in production cost. This increase would be incurred 
because the preferred alternative fungicide woud be more expensive 
in most cases. With few exceptions, the alternative fungicides would 
be as effective as the EBDC's in Control of the diseases affecting the 
Particular area. Thus, there would be no yield loss on most of the crops 
in this group if the EBDC fungicides were cancelled. 

In some cases the tegistered alternative material would not be 
as effective ag the EBDC fungicide in controlling the diseases affecting 
the crop. Yield losses and/or quality reductions would follow the 
EBDC Cancellation. Lettuce and spinach would be two of the crops atrecrad 
in this way. In the example of lettuce, the best alternative fungicide 
(copper) would induce both yield and quality reductions. In the case 
of Spinach, there would be no alternative fungicide registered in this 


areas in which the EBDC fungicides are used. 
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Assumptions Procedures and Limitations 
—_S tations 


tn Recess ine? chive impact of an EBDC Cancellation on market Price of 
the commodity, the average annual revenue per acre will be used 

aS a proxy estimate of production cost per acre. 

It is assumed that the impact of an EBDC ban can be represented 

by ome or a combination of three economic effects, These would 
include, a change in production cost, change in yield per acre, 
and a change in the quality of the commodity. = 

The assessment of the initial economic impact will be weighted 

sum of the percentage change in cost, yleld or quality (as re- 


flected in price dockage) which occurs in each affected state 


Or region. Each percentage is weighted by the proportion of 


total U.S. production accounted for by the particular region 

or state. 

The weighted sums used to assess initial economic impact was 

used in conjunction with the price elasticities of demand and 
supply to determine the impact on the market price of the 
commodity. Formulas have been developed which permit the use 

of the elasticities and the weighted measures of initial economic 


impact. The derivation of those formulas is explained in the 


‘Appendix to this secrion titled “Practical Techniques for 


Approximating Commodity Price Impacts of Pesticide Cancellation 
when Price Elasticities are Avallable”. 

In situations in which alternatives are used in place of the 
EBDC fungicide, the explicit assumption is made that the price 


of the alternative fungicide ts not bid upward by the shift. 
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The cost of application with the alternative fungicide would 

be equal to that incurred with the EBDC fungicides in all cases, 
For the purpose of estimating changes in the price of the 
commodity, an estimate of the cost per unit is required. The 
pirten tion will be made that the average price for the U.S. is 

a valid proxy of the initial cost per unit (see the Appendix). 
The impact of an EBDC cancellation on each crop is analyzed as though 
only the individual commodity is affected. No attempt is made 
to deal with simultaneous impacts and the interrelationships 
between the commodities on the production and oan oie side. 
The 1975-1977 acres planted and production are used as the 
quantitative base for the analysis. 

All of the estimates for acres treated for each crop were 
provided by the scientists on the EBDC Assessment Team. These 
estimates were derived from a number of sources. These sources 
include personal communication with colleagues, published 
materials on the respective crops and the accumulated knowledge 
of these crops possessed by Assessment Team members. 

Information on rates and quantities of application for the EBDC 
fungicides were provided by the plant pathologists on the 
Assessment Team. Their sources for this type of information 
were essentially the same as those mentioned in number 10 

above. 

The information on the use of alternative fungicides was provided 


by the plant pathologists that assigned to the Assessment Team 
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In addition to their own knowledge of the respective chemicals 
“and crops, they relied on published material and personal 
communication with colleagues in Providing this information, 

13. There are 16 vegetable crops considered in this assessment. 
Though there are additional vegetable crops on which EBDC 
fungicides are used, the assessment has been limited to these 
crops because they represent an extremely high percentage of 
EBDC use on vegetable crops. 

(14) In the event of an EBDC suspension, it is assumed that an al- 
ternative fungicide would be used on all of the acreage currently 
Created with the EBDC fungicides. The two exceptions would 
be spinach and lettuce. In the case of spinach, no alternative 
to the EBDC fungicides would be available. In respect to lecreren 
the alternative would be partially effective but would be 


used to a much lesser extent then the EBDC fungicides. 


Overview of Economic Impact 
economic Impact 
Producer Impact 


Table II-1 shows the economic impact of an EBDC cancellation on all of 
_ the affected crops. In the case of most of the crops, the major impact is 
manifested in changes in the cost of materials. Column 1 of Table 

II-1 shows the extra or additional losses that would be incurred by ; 

| growers for additional material costs. These additonal costs are 

_ Incurred because g§towers are forced to go to a more expensive fungicide, 
|The two commodities for which this type of impact would be greatest 


fresh market tomatoes and lettuce. Together, these commodites account 


for about 5.3 percent of this type of impact. 
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Column 2 of Table II-] shows the extent of the revenue increases 
(or decreases) that accrue to growers as a result of the Cancellation on 
the use of the EBDC fungicdes. The changes in revenue result from the 
upward shifts in the price of the commodity. These shifts are in most 
cases the result of yield reductions induced by the substitution of 
less effective fungicides. In the case of lettuce, the price increase 
was significant enough to generate a $59.0 million increase'in the 
total revenue received by all lettuce gtowers in the United States, 
The impact for lettuce amounts to 86 percent of the net impact of $68.63 
million shown as the total for column 2. The two Crops, green peppers, 
and spinach would also account for major revenue changes as a result 
of a cancellation on the EBDC fungicides. A $10.0 million increase in total 
income would accrue to spinach growers if 4 Cancellation were imposed. In the 
case of green peppers the increase would by $7.4 million. 
Column 2 of Table II-] also shows that the total income scatertl 
by sweet corn growers would decline if there were a cancellation on the use 
of EBDC fungicides om both lettuce and sweet corn. The cancellation of EBDC's 
on lettuce would result in a significant acreage shift in Florida, 
out of lettuce production into sweet corn. The consequences of this 
_ shift would be a reduction on the price of sweet corn faced by all 
| U.S. growers. This reduction in the price of sweet corn would reduce 
the gross revenue of all sweet corn growers by approxinately $10.0 
million. 
The sum of column 2 in Table II-1 shows the C24. change in gross 
_ income accruing to Stowers as a result of price changes f5r al] of 


the affected commodites. Since the elasticities of ‘esand <3¢ 4]) 
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of these commodites are inelastic, the increase in’ price results in 
increases in gross incomes for the growers of the commodity. For 

all crops listed in the table, the total increase in gross income is 
approximately $68.63 million. This increase in gross income is in part 

off set by the Head in column | of the table. The total $30.2 million 
represents the total additional resource costs that must be faced by 

the affected growers of all of the commodities listed in Table-II-1, 

The difference between this total, $30.2 million, and $68.63 million 

gives the net positive economic impact on growers. It must be born in mind 
that these totals do not take into account the impacts on net returns 


of affected growers. 


Impact on Consumers 


The dollar values in column 3 of Table II-1 represent the estimated 
acts om consumers as measured in change in expenditure on the commodity. 
Certain commodites in the list of seventeen would involve changes 
in outlays by consumers if the EBDC fungicides were cancelled. With 
the exception of Sweet corn, these commodites would involve additonal 
total expenditures is at the retail level. The most dramatic increase 
in total expenditures at the retail level. The most dramatic increase 
in total expenditures would be for lettuce. The EBDC cancellation would 
Tesult in an additional outlay of $114.14 million per annum for lettuce 
(Table II-1). Ie is apparent that this one commodity accounts for the 
dominant share of the total estimated negative impact on consumers. The 


impact of an EBDC cancellation on spinach would also result in a additional 
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outlay on the part of consumers. In this case the ban would result 
in added expenditures of $17.8 million (Table ge bk 

Watermelons and green snap beans are algo commodities for which 
there would be an additonal outlay by U.S. consumers. However, in 
both cases, SREP ate relatively insignificant. Consumers would 
spend an extra $1.0 million for watermelon and an additional $2.37 
million for green snap beans as result of a cancellation on the EBDC 
fungicides. 

Sweet corn is the only commodity for which there would be a 
decrease in expenditures on the part of consumers. This decrease 
amounts to $16.0 million. The decrease occurs primarily because the 
increase in supply and decrease in price that would occur as lettuce 
acreage in Florida were shifted from lettuce production into sweet 


corm production. This shift would occur because a cancellation on EBDC 


fungicides on lettuce in Florida would leave growers without an effective 


registered alternative. 
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ee) lllClUClCU ON OM COV Lommodity 


— : Cost $ Net producer > Consumer 


Commodity : of : price : price 
+ materials 1/ ; impact 2/ > impact 5/ 
| 
millions millions millions 

Tomatoes fresh market 7.78 _ ao 
Process tomatoes. . pee yly. — — 

Sweet corn 1.88 ~10.04 - 16.00 

Watermellon 3.09 + 0.69 1.00 
Fresh market cucumbers 0.81 — = 
Cucumbers for pickles 0.79 _ a 
Cantaloupes e25 — a= 
Squash Miers — — 
Onions Os52 -= ie 
Green lima beans =au0'sO3 me hy ix} — 

Green snap beans 1.84 1.45 2.37 
Green peppers 0.40 + 7.40 a 

Lettuce Oe UL 50.80 3/ 114.14 

Spinach 0.08 10.00 4/ 17.80 
Celery : 76 ~ — 
Cabbage 26 ~— -- 

Total 2lie od, 60.43 Poe 


1/ The numbers in column | represent the changes in total outlay for 
fungicide materials. Positive numbes represent increased in costs 
and negative numbers represent decreases, 

2/ ‘The numbers in column 2 represent changes in gross income accruing to 
Current growers of the respective commodities. The changes would 
result from changes in the price of the commodity. 

3/  =The smount of $50.80 million is the net effect of a $59.0 million in 
Crease in gross income resulting from the increase in the price of 
lettuce and an $8.2 million loss in the gross income of lettuce growers 
in Florida that would be forced into sweet corr production. 

4/ The amount $10.0 million includes an increase in gross income of $6.0 
million that would accrue to spinach growers remaining in spinach 
Production. I would also include $4.9 million increase in gross 
revenue accruing to spinach growers in Texas that would shift into 
onion. production and it would include a reduction of $0.9 million in 
gross revenue acfruing to spinach growers in Maryland, Virginia, and 
New Jersey, 

3/ The numbers in column 3 represent changes in outlay made by consumers 
of the commodity. Positive numbers represent increases in ex 
penditures and negative numbers represent decreases in expenditures 
made by consumers for the commodity. 


is3 

















oy 
| — reg lina 2 
hal - ——— _ SS eT : — 
: 29hy sic- Mateo tR 3 TT t 
the | ‘ ' 
I J — . » > * Pt - > 
2 ° 
*- * 
f 


ee 


i > - 
| ‘ ’ 
| — 
| =f awe a 
Get 

| ~ 

me 
| 
i! f 
Wa fat 
- 
' . F 
|! ‘ 7 
dP > 
| i] ~ 

tet _ 
| i j 
| 2 

: r 

te | ¢ * 
i} al 
] s 

i 

| 

it 

bal . 

i | 
| ; \? - | 








= 2 vo 





f sce tae? | aeuloo at atin 
. vizleot .elaliejzen BB 







» es es>eb Jeneenqes evedaus tas, 
maaw ¢ f : 4 
, ; . in 9PUShRS JreeeTget 1 BewiOS el = SAS 
5 a * Sed 25% ats 30 aT te 


S Lbomeee to sofee ef: nt eepeeds mow 
> ¢ Yo seette san ads ef solliie 08.088 to 3 BPatt 
aa ae roet ef3 eoTtt goivlvest ewosnl seozy at 

: oay ¢ te pio ot sao! oollite &.88 a8 & 
teewe oart beovet ed binow sald. ; 

wos ee02e GJ e8esToel es estwlont* noiliie 0,01 
2 cl ghlcinge? esewetg feaniqe 3 su7D06 bivow : fs 
O28 vl 8 ) neblitw 0.48 stulsnt osls biwow J. Be t 
si st t « Jel? esgeT el elewotg Apaniqs of golvi3e 
serie: 
. » ¥.0% *o golissubes o ebolaslt bleow 22 bos gol: Toyo 
! paslytek of gteworg doantqe 03 galovlos seam 
ae 
9) 9 ‘ome velovo Si esgcads soesetqe: € os al 
at A) 22091904 sZesea ages eredmulh avizleaot 2m 
patna lboeores ©) esreenoeh Jaesssgqey aTecayn ovirm aie oT 


duc 


«Yilbomag> “= oo) sis 


seen 


























A. 


Ce 








USE: 
MAJOR PESTS CONTROLLED: 


ALTERNATIVES: 


Major registered cheatcals: 


‘State recommendations: 


Conclusion: 


EXTENT oF vsz: 


Active ingredient basis: 
Dies. treated basis: 


ECONOMIC IMPACTS; 


User: 


os 38 3 


SUMMARY OF ECONOMIC IMPACT ANALYSIg OF CANCELLING 
=BDC USE ON TOMATOES 


E3DC use oa Commercially produced fresh ang processing tomatoes 
Fresh tomatoes: early blighe, lace dlighe, leafmold, and Stay leaf spoc 


Processing tomacoes: early blighc, anthracnose, lace bligne, Septoria bliche, gray leaf spoe, 
Slack mold, and bocrycis aold. 


Presh comacoes: captan, capeafol, chlorechalomil, and anilazine 
Processing comacoes: chlorochalonil, anilasine, capeafol (machiae=harvese only), and capeaa. 


Number of Seaces Recommending for Diseases 
Lace Early Gray 
B1li Bligh Anth ose Septo, crytis Mold 


P 23 18 4 16 
_ Chlorethaloail 33 30 cate 12 6 16 
Capeafol 19 15 10 $ ft) 6 
Anilszine 17 10 ll 10 3 8 
- Capeaa 3 2 3 2 1 2 
- Benouy 1 0 0 Q 0 9 0 
Ne alter. 2 2 Q- 0 ° ) 1 
'eccamended 


Effective aee-chemical coxrro) metheds are noc available. 


Chlerochalonil and captafol heave bees found co be slighely eore effective then EBOC for disease 
coasrol om boeh fruso @arkee and Proteseing tomacces. 


Fresh markec: The preferred alternacive vould be chlorechalonil. The number of fungicide applicacions 
vould remain che Same. The chemical Costs per acre vould increase as follows: Florida - $169; 
California - $23; S$. Caroling < $33; Alabama - $40; New Jersey - $34; Michigan < $32; New York - $25; 
Georgia - $26; Virginia - $30; Maryland - $30; and N. Caroling = $72, These cose increases var> froe 
0.3% of revenue in California co 4,12 of revenge in Florida. * 


Process aarket: In California, 982 of ERDC acreage vould be crested with capeafol end 202 with 
chlorethalonil. The weighted cose increase would be $3.56/sere or 0.32 of Cotal revenue. In c-e 
temaining sctaces Producing process Comactces, (Ohio, Indiana, New Jersey, Pennsylvania, Michigan, 
Maryland, and Virginia), 70Z of EBOC acreage vould be created vith chlorechaloail and 102 would Se 
Created vich capcafol (capeafol asy oaly be used on aachineg harvested Comatoes). The average ccsct 
lacrease vould be $36.00 per acre or 2.7 to $.6 percene of revenue in chese etates. 


Production, yields, and quality in beech the fresh martec and the processing asrket vould be wmi-ctained - 


with subecicuce fungicides which are boch regiscered and recommended ia several states. Produc:ion 
cosets will increase, bur ROC co disruptive levels. 


2.6 atllioa pounda per vesr for both fresh aarkec and processing market tomatoes. 
151,160 scres divided fate 72,052 acres fresh markec and 79,088 Processing asrkec. 


Users would be faced with increased production costs a@ a resule of increased Chemical coses. <n 
increased chenicsl cose total $7.3 aillion wich $6.3 atliion incurred in Florida. Some aarginal 
Stowers in Florida asy be induced to shift co ocher crops alchough the impece on Ppreduceion woul4 


Boe be significance in Florida. ; 
Production, prices, and quality of bock fresh Market and Processing tomatoes are noe expected to change 
significeancly. » 


Ne eignificanr tapects. 

Me significance tapacts. 

¥o@ inovestigaced. 

Usage pactern daca used 1s based on assesemenc -ean esCimates and not formal user survey. 

The Ptopeasity of growers in Florida to switch co ocher vegecable crope depends on che tmpects c-ac 


Camealling Z30c aight have on chose crope. Oacta are ioc avatlable co measure the elasticicy of 
Supply on the pare of Plorida vegecable growers if EBDOC vere cancelled for several or all vegecas les. 


Jona Bratland, USDA 


Gary Bellerd, EPA 
November 1978 
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Fresh Market Tomatoes 
es 
Introduction 


A number of States would be affected by a cancellation of EBDC fungicides 
for use on fresh market tomatoes with Florida and California affected to 
the greatest extent. Florida and California account for 72.4 percent 
of total U.S. production while the temaining 9 States individually 
account for relatively small percentages of the U.S, Output of fresh 


market tomatoes (Table II-1). 


EBDC Use 


California would be affected to a minimum degree since only ll percent 
of the acreage is treated with an EDBC fungicide. (1) Also, in California 
relatively small quantities of Sheng fungicides are used per acre per 
season when compared to the amounts used in other States (Table II-2). 

Florida is more reliant on the EBDC fungicides. About 96 percent 
of the Florida fresh market tomato acreage 1s treated with the EBDC 
fungicides (Table II-1). Also, it ts estimated that an average of 21.6 
applications of the EBDC fungicides account for 32.4 pounds of active ingredient 
(a.i.) are being applied per acre per season (Table Pia). 

There are several diseases that affect fresh market tomatoes. 


These diseases include early blight, late blight, leaf nold and gray 


leaf spot. (1) The relative extent of tnfestation 2f 2ach disease 
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is uniquely dependent an moisture and Cemperature conditions. 


Alternative Control Program 


The major economic loss that would occur as a result of a cancellation 
of the EBDC fungicides is the additional costs for alternative control 
materials. There would be no loss in yield because the preferred al- 
ternative fungicide, chlorothalonil, is equally effective against the various 
diseases. Treatment costs per acre for both the EBDC's and chlorothalonil 
are presented in Table II-3a, The number of applications per season 
for both EBDC's and chlorothalonil is the same. The total quantity 
applied per acre does not differ significantly for both the EBDC's and 


chlorothalonil in each of the States (Table II-3a). 


User Impact © 


Impact on Production Cost 


Additional process costs for chlorothalonil for fresh market tomatoes 
would be $169.29 in Florida and $22.80 in California. For the remaining 
States, the cost increase would range from $24.70 in New LOCKECOES 7 2.20 
in North Carolina (Table II-3a). The costs of chlorothalonil is ap- 
Proximately $4.75 per pound of active ingredient as compared to $1.90 
Per pound of active ingredient for the EBDC's. 

Florida's share of total U.S. fresh market production is nearly 
40 percent (Table II-1). Florida uses more EBDC fungicides on fresh 
market tomatoes than any other State producing this crop (Table II-3a). 
With an average of 21.6 applications per season, the total cost per acre 


is approximately $61.56 (Table I[I-3a). Use of chlorothalonil at the 
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recommended rate would increase the treatment cost to $230.55 per acre. 
This increase is due entirely to the difference in cost of the fungicide 
since the rate and method of application are the Same for both the 
EBDC's and chlorothalonil. 

The use of chlorothalonil as a Teplacement for EBDC fungicides 
would have less of an impact in the other States that produce fresh 
market tomatoes. A smaller number of applications per acre per season 
are required in the other States (Table II-3a). The range of difference 
in the number of applications per acre for the 10 States would be 4 
for California and Georgia to 10 for South Carolina (Table II-3a). [tf 


is apparent that there is much less reliance on EBDC fungicides in these 


other producing States. 


Changes in Yield, Quality and Production 2 


As indicated above, the use of the alternative fungicide, chlorothalonil, 
would not result in any yleld reductions. Also, since chlorothalonil 
1s equally effective for virtually all diseases that infest tomato crops, 


the grade and quality of the commodity would be maintained. 


Changes in Commodity Prices and Farm Income 


Although changes in quality or yield per acre are not expected, 
there would be an increase in production costs as a result of using 
an alternative fungicide in place of the EBDC's. EBDC fungicides 
arte currently used on 55 percent of U.S. production. As production 
Costs increase, growers may go out of production and/or those remaining 


in production may shift their marginal acreage to alternative crops 
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or use less inputs on acres remaining in production. These adjustments on 
the part of growers would reduce the available supply of fresh market 
tomatoes. 
To estimate the impact of increased Production costs on fresh 
market tomato prices, it is necessary to determine the percentage 
increase in production costs that would result from a cancellation of 
the EBDC fungicides. However, difficulties arise in trying to obtain 
appropriate cost information. Production costs vary widely throughout 
the U.S.; also production budgets are not available at the State or 
regional level. Production budgets have been developed for local areas 
but it would not be prudent to use them for a national level analysis. 
There is an alternative approach that can provide estimates of 
production cost. In theory, when a competitive industry is in long- 
tun equilibrium, average revenue per acre equate average cost per acre 
and commodity price is equal to production cost per unit of output. 
Specifically, a state of equilibrium in an industry implies that the 
average revenue (per acre and per unit) is adequate to cover 
average cost per acre inclusive of the normal competitive returns to 
entrepreneurial talent, managerial effort, risk return on capital and 
Teturns to land. If this condition exists within an industry there 
is no incentive on the part of growers to expand or contract production 
or for potential “new” growers to enter the industry. 1/ The foregoing 
Conditions are rather strict and never exist in reality. However, this 
theoritical approach does provide an indication of how changes in production 
Costs ag a resulting from the cancellation of the =3DC fungicides may affect 


National level fresh market tomato prices. 


ee 


l/ See the Appendix for a more detailed review of -hese concepts. 
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The average revenue per acre over the period 1975-77 is used in 
this analysis to approximate long-run average cost of production per 
acre. Thus Be ies cad long-run average Production costs Tange from about 
$4,600 per acre in California to about $1,200 in Maryland (Table eh Dp) 

In order to estimate the change in the average U.S. market price 
that would result from an EBDC cancellation, it is necessary to develop a 
weighted averagechange in production cost for the entire U.S. The 
estimated percentage change in average production costs ranges from 4,1 
percent in Florida to 0.5 percent in California (Table II-3a). Each of 
these percentage changes is weighted by the proportion of total U.S. 
production treated in the respective States. The weighted average increase 
in U.S. production costs for fresh market tomatoes is estimated at 1.95 
percent as a result of a cancellation of re EBDC fungicides. 

The percentage increase in the price of fresh market tomatoes would 
be estimated on the basis of estimated percentage change in production cost 
and estimated values for the elasticities of demand and supply. The elasticity of 
demand for fresh market tomatoes has been estimated to be 0.198 (3) and 
the elasticity of Supply to be 0.237 (4). The percentage change in 
price is estimated to be equal to 0.89 percent. 2/ Since the percentage 
change is less than one percent, there would be singnigicant impact on 


National level fresh market tomato prices. 
ee 


2/ The technique used in making this estimate relies on the following. formula: 

% change in price = weighted percent change in Production Cost 

1 + price elasticity or demand 

price elasticity of supply 
% change in price = 0.89 2 
weight 2 change in production cost = 1.952% 
price elasticity of demand = 0.237 (absolute value) 
price elasticity of supply = 0.195 
See the Appendix for a detailed explanation of the use of the formula. 
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With the price of: fresh market tomatoes remaining roughly constant, 
the economic loss that would be incurred by growers is the increase in 
fungicide material cost. The dollar impact would range from $6.3 
million in Florida to $25,000 in New York (Table TI=3a). 

The total losses incurred by growers because of increased matertal cost 
would be approximatley 7.8 million if the EBDC fungicides were cancelled 
for this use. 

Impact _ on Net Returns 

A cancellation of EBDC use for fresh market tomatoes would result 
in some change in the net return per acre in each of the affected States. 
Impacts in Florida warrant attention for Several reasons. First, 81.1 
percent of the “losses” occur within this State. Second, the dollar 
increase in material cost per acre is higher in Florida than in any 
of the other 10 affected States. Third, the proportion of the total 
U.S. production treated with EBDC's in Florida is higher than in any 
of the other affected States. Since 96 percent of the Florida acreage 
is treated with the EBDC fungicide, nearly all growers in the State 
would be affected by higher cost of chlorothalonil treatments, 

The returns to land, labor and management for the 3 production areas 
are examined. These are Mantee-Ruskin, Immokalee-Lee and Dade County. 
The returns are based on a 5 season average of production budgets over 
the period 1972-76 etables@iie4,611-5 ,tandyli-6)c)ecthe nec*recurn per 


acre in each area and the return that would occur after an EBDC cancellation 
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are as follows: 


Returns before Returns after Percent 
Area cancellation Cancellation change 
Mantee-Ruskin ~ } 590.96 421.67 29 
Inmokalee-Lee 537.93 368.64 312 
Dade County 4 279.75 110.46 ey, 4 


It is possible that such reductions in met return per acre of fresh market 
tomatoes could induce shifts to other commodities. Any of the more 
profitable crops may attract acreage of the Florida fresh marker tomato 
growers if differentials in net return per acre were expected to persist 
for an extended period. However, data on net returns for individual 
vegetable crops in Florida shows a great deal of variability both geogra- 
phically and intercemporally (over time). 

Another difficulty encountered in estimating acreage shifts for 
fresh market tomatoes is: that several alternative crops may be affected by 
an EBDC cancellation. If several crops are simultaneously affected by a 
cancellation, the adjustments in price, outputs, revenues and costs 


for individual crops would be more difficult to estimate. 


Consumer Impact 


Grade or quality of fresh market tomatoes would not be reduced by the 
use of alternative fungicides to replace the EBDC's. 

These production costs would increase and in the long-run with minimal 
Change in retail price. However, no important change in consumer expenditures 


1s expected in near term. 


aber 


wrorbbaeesé teagan > ol spcend onstregal eo ,Teeewor + walt¢ 


stete! entuped 


HOLL es 4a%4g arrwIse : 
z ‘2 =f ne iseal 
me Ul _BoLI fe. Fe null jptieoge 
; : s* oY , Ose 
: oo, 50° ee, tt2z 
> 5 < 7. 




















+ 
j aoe + os ao SmwIVT Fen pi ef05° hrs sowed set? ale + 
axon * r en So teceget fee co St stide eacbat 
<eues: sndism Aew:) sbpgol’ acy 2c egestas Jeet sqo a 
calle ps ¥ Pe a 'o¢ BTULST See al ofa} snose8tineal 
, a 
Peshieious | 8 oe Sen GD G2 5 so7eeG® ® steq 


(seh Sant & OWORE mbraolt ad eqeze 
- 


lemre 2970) YAlaveqeetzessh 


se3 ee: ) : t+er>jas 2: DeTeIGeCS ns yi ionlitin 
vi tesco” Q rez agi cieearrvesia leveres ted? es esos ames 
. vi besostlie yoevosmesiusie 53 ‘ou> Lesevee 32 .BOES 
etec> bné vances ssurtue .eateq et esceezect bs aha yg 


etertzes on piwltt2b sien ec Sivow #q07> 


#3 yt Baaubet. ge 202 Bluow sper sees seaen pieats? to vi llewp” 
o' 2028 ef? easkgex  vebtotgasd eviaage 


lamiecin Arie sirgeo: ots wi bee epmetsal bigow e3900 Bets 








"82461 ‘Itady ‘weay quoussassy Vda/aLVLS/VdSn ‘11 3a1eq 9ANITNIFAJY UZ sasy apyop3ung oqggq jO Juowssassy /7 





“vasn ‘pavog Supqaoday do1ay ‘*Xavuuns Tenuuy //6T 597qe 


Sana aonsienceeee 





val YT C87 €ET*Z OoT CET‘? euFTOIe) YIION 
7°0 o°T 602 086 A] CLE‘Z pueyTArey 
9°0 S°T z1€ LZ0'T Ov £95 ‘2 PUPSITA 
6°0 6°0 88T 990°€ OOT 990‘€ ey310a9 
SS ST eed Looe C10'T Te L97‘€ AIO MAN a 
6°T 6°T S6E re O0T etb'y ues TyOTH ss 
ZT 1°z 6SS 606 ‘Z €% 991‘°9 Aasiar many oct 
"2% Lz TCChee oe ove tOES Lee 98 ove 's “pueqe ty 
9°€ 9°€ 94 €€S‘8 | oot Ces ‘8 BUyTOIe) YINos 
9°€ 6°ZE reg BLZ°E TT 008 ‘67 BFULOJTTED 
6°LE S*6€ Toz‘s 9LE°LE 96 €£6 ‘SE epyiold 






d3eis oy): Tere oo0fk) a tay 3 
UT pe3Be9179 : UOTIONpord ;: TE 2t-S26t : Oda WTA =—3/Z Of6T DART =O :t /T soge-se6t 
uot OnNpord : *s°n TeI02 : UoTJonpoad © -P238927 saade : pajvesz 2 poquetd ss 8971S 
“S$°N TeI02 : Jo Quadadg : BESS > [Tenuue peqoadxg : saxo" JudDI19g : s|1De aBeraAy : 





JO qus010g 





S9OFEUOZ JoOxteW YSV1zZ — p2z29z38 UOT ONpoad pue 3s8e010y Z-Il PTIUPL 












eg: SS etait ‘eed ee 


ie. e “antste ae 
ese mee | avsie i 


a.é at iiz,8 oof 


* = 





















“sé. ts f22 y pot ,< . as oe 8 : 

















sf ts ere | aoe,s - ce . aat,a | 7 
i e.t ae tthh Out £Es,4 
2.0 ti cre 7 7 it tas ,€ 
ee €.0 eB. aa0,t ot 4ad,f 
2.0 fl Sie ‘S0.4 os faz,¢ alatgatt 
4.6 0.3 got ABR 3 eee ,s | bin Ly aast, 
bs ‘Af easy cei, wet €ti,s sutlore) d2soM 
matu .tyeeh galsizeqe’d gor. . (7 Ramu lovnnd lel eoldnisgiV iL 
BAO .Fivqh .wnet SosanedasdA ADEVOTAT?\ AGED ,11 d1eT stu2iosiags nt ese’ ob) ot gan) 2089 16 jaomersecA VE 


yt mats @ £ geen? \tes enti 269 ov \¢c 


a - 





*pe2#913 9192 10d 3809 Poppe eys pue (7-11 STIL) p23e9139 943 Jo BI>ONpord TINY TFIe siw BaInMTISs aHauy /9 


“SISTL Sd¢1d Ter9eAee wor peatiep e8er9A" UE S¥ ojvmyIe9 NL “Foe “qT Aad Cr-ys ST TFUOTeYyIOIOTYD Jo arz1d parempisa oy, fF 








“IL 318d---J0Ga JO JUaWBSaBRY :a521N0S “pasn 9q PTNOM JeYd BATIEUIIITe AND AT TeuoTeyro20TYD 10 oacag /% 


“Fe “qt 39d OG 1¢ Inoge ef SaprozBuny jgaa 242 Jo voq3d PP euUz es ouL *SISTT aotad TRIFAIG MOIZ paaziap aerane uw sy RIGG Jo arzad auL /€t , 


eG Demme, 


OHI7O VPM PU 


Us n ess T 
qausz “qouse a1e sapz oz Bung DdNA DTJFIEdS ot, “8RL6T ‘Tyy way JUSMSBesey vda/aLVLS/vasn TT 33eg S9anapaszBy uz Basn aprozRung janq JO WuNoEWSsE v /t (ep) 


eam + - rane 
O2°72 | 












O°%St 00° $6 00°02 08°72z 0°21 zt O'oT euy[O1e) WIION 
0°62 99°62 00°7s O°zT 9€° C2 y OT 92 0°9 puey Arey . 
‘ ¥°0€ 79°62 00°7¢ O°27T 9€° 7 9° OT %°2 0°9 PEUPRITA 
2°64 8°S7 00° SE 0°8 9tezr "9 9°T 0'4 ey} 81029 
0°Sz OL° 9? os*cy 0°OT 08° zz O°zI 2 0's WIOK MAN 
t6zz89'TS 00°94 0°9t 20° yz he 4 a oo o-8 -  ueS NOTH 
. 6°66 02° %€ 00°2S O°zT 08°7z O°2zT 0'z 0°9 Aasiar man 
9° 162 06°6€ 05°99 O°¢T 09°97 0°%*T : o°2z O°% vuUgeiv 
6 
6°999 TL° 9S 00°92 .0°9Ot Br 1z Z°TT y°T 0°s euyToiey yanos 
z vary 08°7z 00° et o'8 0z°ST 0'8 0°z 09 eyUI0JFTeD 
" -¥EZEQ—-6Z" GOT SO" 0€z 9° 8 9S°T9 ze $'t 9°1z ePriola 
Se  SApteussije: A z — z sunt : re : 
: -318 7S PPIIBzJOId3 torte @IzuUN): k t acuveat ied aed! /T a ; 
s {0d 30001 ose sod saeetesoe sa pree, | SOPEOTBINS 04 oare OMe aOR 
19 : : ONT YIN paytdde “}° > -prdde “Suz ° : 
phe hh Fol eta Ud ht be peshajeaat he @1De 1a9d 809! 2094 "18g, eazI9e “eq S29de4 bei 
802 2 peas : : : : 
t pied As “eae : 2A2p UENb Saba tee eae oe aeee : : 2 






: ERE nee TL 


Seojemo, wyIeEW yss14 -[e302 pue e198 190d 4805 Jus" e217 PE-Il erqey 














Gees yee ove Meisstgod! BEA wi live wt? 


| _ 
0,65 weg OF.59 ducal 42 ashishgae? IEEE O62 De onteq Hedee! des © esos eorve lasevee @crl bewlel =20seue a6 4a au we 


exell o320q Jeeers ort feriret ey: vev—e MH Gl OtmeT Hee ad i.e .4t wwe 26.10 OE Meoteiseyeite 16 sot 


ee oe 





hit as, ot 4 at. 
mM oY - ! Me ot T¢& 
40% 5, 44 ¢.s a 45 


ir + of. <2 3 us gé.at 


etry Eieet weet! temmencet AUER eee \eneD IT tt03 ,otuddwod ge al act) siivierwe? Bas te 


, = 
~OL pyed-——3488 De Joeeeneeh + e2 NUS toe of bless Inte wwiraetesta atr of iengteretshte = 


eT 
bageer? eroe seq fear Gubhe ods San (o-)1 ofGeT) Geapend od? Wer Shautens «( (oat 2i7~ «ve ot \egh see 


SS —_— ns 


: — 
oo 
# 
—* 
= ee 
4 ; 


_ i, 


eh MOSL™ Fresh Market Comatoes 





Proportion U.S. + Average revenue * Increase in : Est. percene S Est veightac 

State | P&Oduction created : per acre * material Coste : Change in * percentage 
* in che state 1/ * (1975-1977) * with ale, 3/ COSt per acre ; impact on U. 
: : ; ; (est. ave. cose) 2/ : ! ave. product 


cost 4/ 







Florida 0.379 4169 169.29 


4.1 1.55 
California 0.036 4606 22.80 0.5 0.02 
south Carolina "0.036 1569 54.72 3.5 0.12 
listean 0.024 1563 39.90 2.6 0.06 
“New Jersey 0.012 1549 + 34,20 Fb 0.03 
Michigan 0.019 . 1579 $1.68 33 0.06 
New York 0.005 1849 24.70 1.3 0.01 
Georgia 0.009 1262 25.64 2.0 0.02 
Virginia 9.006 1859 29.64 1.6 0.01 
Maryland 0.004 1168 29.64 2.5 0.02 
North Caroling 0.0146 2015 72.20 3.6 0.05 
~ Total 0.544 1.95 





_-Y Source: Vegetable 1977 ‘Annual Summary, Crop Reporting Board, USDA. The proportions are obtained by dividing che 
petcentages in the tightmose column of Table II-+2 by 100. The Cotal 0.544 Tepresents che Pteportion 
of U.S, Production treated. 


| Sources Toid. The average revenue Per acre is assumed to be equal to average cost per acre for the purpose of this 
assesenent. The rationale for this @ssumption is outlined in che Appendix. 


Source: See Table I[I-3¢. 


Zach item in the column Tepresenes the Percentage impact on average U.S. production cost originaring 
in each State. The total 1.95 Teptesents the weighted percent. change in average U.S. production cost 
of fresh markee Comatoes chat would result from an EBDC Cancellacisn. 
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Table II-4.° Tomatoes: Costs and Teturnms in the Manatee=2uskin 
eS, area 5-season average 1972-76* 


: 3S-season: 


Ttea : : 


: : i averare: 


MmD@EAOCECTOVGES .. 4) v5) 5, 0 6 0 0 0 68 el 3 2 ie 
mumueCr OL ACTOSm swims 4 6 se «6 0 se 8 se 2202 @° 
Average acres per grower . 1. 1 1 we et tw : 186 : 
Average yield per acre (JO Ib.) ... 2.2... : 715; 


Crowing costs: : | Average per 


: Acre 
EE SCS he Fe ere Avan AA pe ae ee ° 2$ 62.68 : 
SO! 6 GO RS Ae Fo er : $9.54 : 
Reet) (SOR “aval et ete cl elcti es eo a: «. o ¢ :$ 213.54 : 
BOUAVEROGECUSC tS scene eee so) ol o's 5 og : 204.20 : 
Cultural labar 95 O57 6. Ss) OO) 6, OO, OL ea, ce: ee 68 3 419.64 © 
PCHiC@ DiCR Mae ase 0.0. afc) cc 5) ss. b,c. a. : 21.83: 
eee ei lesnd sereasans . . « < «. « ccc cc es : 68.03 : 
Repair and caincenance . 2... 1 ee ee ‘3 80.96 : 
Dépreeiaciona See meen & @. @: 6 ©, 6) @ ©. ©: @. © @ © 's 67.14 ; 
Licenses and insurance ......2.eee-e $ 61.66 ; 
Incerest on production capital (92 = § months). : 468.69.: 
Taterese on capital invested (other chan land). 4s is Fear 
Miscellancous. expensa . - 2. 1. 2 es ew ee ee : 126.36 : 
Toeal BlOwineecoSCe i. «1 ofacs eis) sie) s <eite se 21424.31 : 
Rarvestins and marketing costs: 
Picking expense . 6 6 2 1 ee ee ee ee 12,330.42 3 
_. Crading aad packing expense... ....... (3 201.28 : 
TE OTT PB ea aS Aa ee eee 13 329.14 : 
Bets CM cis ca <tm lcd of su salon od <p ou em on on os 00 04 ws moOske 3 
VO? on 8 Ae aay A BP es ere {2 92-73 : 
Total harvesting and narketing cose ...... 5154257305 
Total eros cost ... ecm hich hoa se on ob ons oh * 22967.04 : 
EROMSALES Ts elle. 6, «, +, on sy ty 04 0m 04 0. ou ey on 04s 3558.60 : 
OC GOACRD SRR Se ae ey eee ee 2$590.96 : 


Sr rE 


1976-77 ranere ser acre 
Froa Io 


. 
% 


Yield (30 1b.) CHO CR CL ORO ORC OL CROC HOR CH CRO Ob e Me sets 483 : 1223 

Pet etmerOWLSOICOSles weemeE ty seco) snc) ck cheeses s 231269)22:: $°2874)19 
Total harvessing and marketing cost . .... iw -wems, 2 VIS L953F: stige23 
SmI CCONECOSCOM SOG el oe cue vnses mene Rs eceseces ts) 22699030+% BlA50232 2 
oo ORR 6 oo Be a AS ee 5 A ee re ee PO Pee: pares $437.75 
A SORES os a ee Oe Ee eee ee IN Pe A CPE 











ee Sle erro ne cemercie) 


Commpacisons, iasticuce of Food 





D.L. Brooke, Coses and Rcecurns 
in Florida, Season 1974-77 itn 
and Agricultural Science, Univers:cy of florida, March Lois. 





‘RSource: 


181 














_) be. oe 
-—n~ <= > _ oy. —Z™ — —_ 7 
* -* 
_, « cores ts 
. 7S «stan te 
wet weoq eeaes 
> 
1 Sep Alte 
{ 
; - 
9 
* 
tay) Pee 
scéai Go 
a] exch 
oe wa Lie 
g sO Ped OS ras 
. oS a 
- 64, OS 
wv A 
ae 
: U 2a = 
‘aug 
Loe 8 
8 a= | 4 
a a 122255 
. . 
. 
« J 
a 7 f sien 
aT, ’ icu® Su'savese Ong SRESORTE 
P a i. . tee? 
a a6 ‘ t eZ * . . * « 
a * *s ’ . 
eee ee ee _—— eT - = 
_ eer ee 2 = Bt 
fu? ? O68 7,.38 e * e 
ee ES Os a 
ere - 
obits B93 ee es iG : -~ 


Table II-3. Tomatoes: Costs and returns in the TImmokalee=Lae araa 


j-season average 1972-76% 
‘Item 3 > 5-season: 


:_avernee: 





Number of §TOvers . . 2 eg Oe Oot te ear $ 13 ¢ 
CMU T> CSET es 1 i a a lela an 3 ah ale pi 
Average acres per grower 2... Sieur 2 261 ; 

Et Cuaron : 910: 


Average yield per acre (30 ly.) % 


Growing costs: ° : Average ser 


Acre 

* Land i IT Tar Fie O. C.@ 0s 6) 6. 6 66 6 66) 8 33 35.76 s 
Seed... OP Oe OC a Coe —¢ ee « «@ 3: 79.42 (5 
Fertilizer Wms ¢. ¢ es 0 ee 6 6 4 6 6 eo ¢ 6 3 240.99 G 
Spray and duse . . TO De tis Ob SR a ee : 328.50 $ 
Cultural labor FE Re ee are ae eee ee $ 644.63 $ 
Machine hire eee ey ek fae et ee « ee 3 83.25 ; 
Gas, otl and gtease Seee 6 Ser @ 6 @ © «¢ « . aoe 3 7€.40 . 
Repair and. rainctenance PO On Oe KS se oe ee ee $ 116.29 3 
Depreciation... . 0, ome siete Woks) oti gud c t's : 84.82: 
Licenses and insurance... . ai? ee tasees : $6.29 : 
Interest on production capical (9% = § sonths) ; 69.88 ; 
Interest on espical tavesced (other than. land) $s 1257253 
Miscellanceous expense Sure eutel site Net ets Voie o : 200.02 : 

Tocal growing eose .. pie COT On 6 Tee” 6 6 6 6 2030.97 $ 

Harvesting and sarketine coses: 

——— tees, : 
Picking expense . 2... . eee, : 605.30 : 
Grading and packing expense ... wielcei es : 789.52 : 
Containers ee ae SPLOR OD OL Oe 6. 60.6. 6 «6 3 396.49 $ 
Rauling re ei eee CN O-. 60) @:) 6 le) 6 6. @) «6 eo 3 118.464 A 
Selling PGE OO Oe £5 OO Oe ear Fee ee eae Sei 2Se 250: 


Total harvesting and marketing cose ......, : :2035.03 : 


puesto, :4066.00 : 
Crop sales UE REA SC OK Boar DS a Poet per Get tor es oo e« @ e@ 4603.93 $ 
©. © @©@ © © @ $3537.93 : 


Ret Tetura 62 6 On. 6 60 16. 6) 6 16 ’ 


1976-77 ranee ver sere 
———V—_——_—— 


<5. From zo 
Yield (30 1b.) OO OO er er ee ee rr er 286 : 900 
eetaiectowine cose . | 6 fk kk Sk eS sens 09 909.48) * § 3145528 
To¢al harvescing and RSASXGhincrcoseu se <  , © 4 2! TO et eaecs 
Berameccnicage. j 2 0y 5 fore 8 ey ee ee Lees ce 4730.34 
MGmCi Cee cs eer ek £6272606 BOLT aa 
Nee tetucn omne 1 Or ON OM. Ors) 66) be lee) .@. 0: ¢ 6. 6 $ -393.63 $ HUE a Sie) 


® Source: D.L. Brooke, Costs and Returns fr-- ‘lo 


Season 1976-77 Nich Comparisons, irstice 
a =e 
S15) I Sh g 
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| LER 


. ry 4 2 ° = 

GA : 

A+ 4 « * . 
¢ fas S ore 
- . ? i + ° . ) 

ono ae wh 

pe weit 

in? 4 

at oe ‘ ‘ . * * 

ba. fs 3 ‘+ 

or’ . 

i ee . * ‘ ‘ 

if _.® te 8% . 










eP . a , *. 
4045 $ 
+ @£,.42 . ‘ 
‘ew AJ + 4 a 


ei.v2 : _ 2 eae ss » Se oe 
oes : (etiqee & ~ 3°) iasiees saleeeereg 20 o 
ae (rant mids aptes) besnevad Jeetge ae 2 
csc “aa ele aus : 


. Te ie ; Sard Pe okie - » S03 gelwerg 2 
* © - 


= 

‘eteoo pereeaswee Be toes 

° ‘ja PAS .- «6 1 . . - & ‘ ° ‘ » censure 
; 285% 1 * ° . neg get 
‘ ‘ , — ° = +o .* * : 


oa + « » -« » @ *, © *® © ww © 8 





w+ OF + 
- im 4 
: arn 
Lf. Mae 
ee a 
= _ sc 
sro @Oe Orr - 
- ——> = on ee ee _ - - 
- 
é - 
a 2 Ge ° 
* i => 
yet i ov: 


Mc iéijewak 0.12 SEcECL= 2 


nies Sg a 
eBlisel > fs 2992) so 4e22i0. 7.7) eres 
A I am SEC NE NM rem eT 


. BG watt s¢ Giuil se:  esseey 





(EUEl fose’ ,ckSeec* tr Ystesevel 





- : 


ieee a * 
i ea rr 2 ae yor. 


Table I[I-6, Tomatoes: Costs and Tecurns in the D de County area 
3-S$eason average 1972-76 


'3-scaswa: 


' Tees 


Nunser of growers... 1.1.0.4, see eh ellie : 7a: 
Kuaber of acres... 1... we ee, om ROS 2) “S810 ; 
Average acres per grower... ., Spiser ea. eile) 4 3 830 ;: 
Average yield per acre (30 1b.) . ., ee Aaya : $07 : 


Ctowins cosets: R Averane ner 


| Acre 
eee SS eur Ram why “eu obaus ast ou rus.nceeirae on. 3$ 36.04 : 
“co SO ec naaser eal cis cvoctay tiered pla aeeane LE 2 22.06 : 
Fertilizer e e e- e es e e e e« e e e A .) e e e e 3 215 ae es! 4 
Spray and duse ....., Ssmass <¢ eye eg e s7es0e7 3: 
Cultural lsbor Pe BL RO ee eae : 184.32 ; 
Machine hire hehe ot ee eT eee 6 ewes “gies See PE 2579": 
Gas, ofl. and grease... , Oe Ah eee : 30.85 ; 
Repair and cainccnance . . O08 .O5U. Pe Siuetas $: $6.25: 
Depreciation ©... 2... Sees cd sie > 43.48 : 
Licenses and insurance . Mack +2 SNe, . Se cis Sheet ody : 
Interest on droduction capical (9% = $ monchs). $ 33.52 : 
Interes¢ on capissl inveseed (other than land). > 6.52 : 
Miscellaneous exsense .. . . , Cl Fy Ie ag : 68.95 : 
Total growing cose... ll, ete tes 3 977.51 : 
. Rarvestins and msrketine coses: 
Picking expense . 2... 2... RA. Of, 2292.15 ; 
Grading and packing expense... St AR ears “ALI cola: 
Containers <A 8 Sere mR e Eon eRe, o Teel eh s. o Late 3 240.50 : 
AEST oS Es see Pe eb 
pel IOE eer Sb tome be \cueeeies odes: ese oh, 2 70.85 : 


Total harvesting and marketing cose ....., 1073.36 : 


Total cron cose 1... SEL OS PP a ee 2080.87 ;: 
5 Horas pale baie) x 


Crop Sales e e e e ° e e e e e e e % 
sei 9a Sie 


Nee re Cura 3 e e ° e e es . J e e e e = e es e oe e e e 
| , 1976-77 ranee oer accra 
eee 


Fron To 

pserea(S0lbsy os wk, Sst euhs Vole fd h aco) 42) gS, 08 61 : 393 
Total growing cose 2 1. wl, MAE APP SES ches oetes § 869.700:.$ 1625.19 
Toeal aatvestins and markccing cose SEE FiO wee eee VTA WS Ph 3 954.99 
Tecal crop coss »... Ws, SECC Memes ie tt: | 1015.92 - ace 
Crop ssles 2... 0, SCG Retro w sete a opie se cee 436.15 : pa ta Lae 
3) is 2 $ -394.97 : § 178.59 










xee Tetuca e e i} e e e e e e e e t e e e e e e e e . e 

*Source: D.L. 8rooke, Costs and Returns oy ule elngalag a ee ot se 
Season 1976-77 With Comoacison -Astituce of Food and Agtriculrur 
Science, Universicy of Florida, March 1973. 
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Process Tomatoes 
SS 
Introduction 
Ee Sere 


The major impact of an EBDC cancellation on Process tomatoes would 
occur in the 7 eastern producing States (Table II-7). California accounts 
for 83.6 percent of U.S, production of process tomatoes but only 9 percent 
of the acreage is currently treated with the EBDC fungicides (Table i=) 
The impacts at the production level in California are further minimization 
since only 4 applications are applied during the season. The percent 
of acres treated in the 7 affected eastern producing States Tanges from 
50 percent in Maryland to 99 percent in Ohio. [It is estimated that 16 
ications are applied per season in these States, 

There are several diseases that affect process tomatoes. The diseases 
include early blight (anthracnose), late blight, (septaria), gray leaf spot, 
Mack mold and botrytis mold. By Mivarentie all of the diseases occur 
in each of the affected growing areas; however, late blight would be a 


more common problem in cool climates such as the midwest and Pennsylvania. 


Alternative Control Programs 


Chlorothalonil and Captafol are two fungicides that are recommended 
and would serve as major replacements for EBDC fungicides in the event 
of a cancellation. 1/ Both alternative fungicdes would be equally 
effective against the major diseases that affect this crop. Captafol is 
Tegistered on the process tomatoes which are to be machine harvested. 
Chlorthalonil would be the major replacement for the ZBDC fungicide in 
7 of the 8 affected States since, in all of the States but California, 


hand picking is the predominant harvesting mode. It is assumed that 
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captafol would be the major replacement in California if the EBDC fungicides 
were cancelled. Chlorothalonil would be the alternative used on 70 

percent of acreage in the states of Ohio, Indiana, New Jersey, Pennsylvania, 
Michigan, Maryland, and Virginia (Table Li=8a) Captafol would be used 

on the remaining 30 percent of the acreage in these States. The per= 
centages reflect estimates of the proportion of acreage still hand 
harvested tn areas outside of California. Of the estimated 25,563 
acres in California chat are Currently treated with EBDC fungicides, 
98 percent would be treated with captafol if the former fungicides 


' were no longer available (Table I[I-8a), 


User Impact 


Impact on Production Cost 


As Miicntad above, chlorothalonil and captafol would be the major 
replacements if EBDC's were cancelled from use on Process tomatoes, 
Captafol costs approximately $2.75 per 1b. (a.i.) while chlorothalonil 
costs about $4.75 per pound. The approximate average prices of 
the alternatives are higher than that of the EBDC fungicides which 
have an estimated average price of approximately $1.90 per lb. (a.i.) 
(Table II-8a), 

The prevalence of machine harvesting in California means that 
Captafol would be the preferred replacement in this State. About 98 
Percent of the acteage currently treated with EBDC's would be treated 
with captafol and 2 percent would be treated with chlorothalonil. The 
weighted average increase in material cost per acre in California 


would be $3.76 (Table II-8a). 
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The cost increase per acre associated with an 


be greated in the other seven States than in California, 


States ig approximately $36.00. 


Changes in Yield, Quality and Production 


There would be no Change in yteld or Production levels by using 


chlorothalonil OF Captafol ag alternates for the EBDC fungicides, Also, 


quality would be maintained with the alternative materials, 


(4) Changes in Commodity Price and Farm Income 


A cancellation of the EBDc fungicides on Process tomatoes would 


induce no Change in quality or yleld per acre, However, there would be 


an increase in Production cost because more expensive fungicides would 


be used instead of the EBDC'’s. The EBDC fungicides are currently used on 


about 20 Percent oteucs. Process tomato Production (Table De) ee The 

Same theory, Tationale and assumptions as were used in the analysis 

of U.S, fresh market tomato prices will be employed hera to estimate 

Percentage Change in average production cost. (See page 11-12 and the 

Appendix to the vegetable section) : 
The average revenue per acre over the period Wi et staged’ n the 

amalysis to approximate long run average cost of Production per acre. 


The estimateg long-run average production cost Fange “rom about $1379 


{n California to about $640 in Wirginia (Table ELS oD) eee da estimates 
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of average cost will be used as a base in estimating the Change in Production 
cost that would result from the cancellation of the EBDC's, 

An estimate of the average change in U.S, market price requires 
the use of a weighted average estimate of change in production cost 
for the entire U.S. For process tomatoes, the estimated change in average 
production cost Tanges from 5.6 percent in Virginia to 0.3 percent 
in California, the most important producting State (Table II—86) 
Each of the percentage changes in Production cost aust be weighted by 
the proportion of total U.S. production treated in the respective States 
(proportions are shown in Table II-8b). The estimated weighted average 
increase in U.S. production costs for fresh market Comatoes is about 
0.42 percent (Table II-8b). This percentage represents the estimated 
percentage increase in U.S. production ark: of process tomatoes that 
would occur because of a cancellation of EBDC's. 

The percentage increase in the price of process tomatoes would be 
@ function of the estimated percentage change in production cost and the 
estimated values for the elasticities of Supply and demand. The estimated 
elaticity of demand for process tomatoes is 0.176 (11). The elasticity 
of supply that will be used is 0.198 (4). 3/ The estimated percentage 


ES 


3/ The supply elasticity is that was used in the section on fresh 
market tomatoes, Many of the same States are tavolved with the 
production of both commodities. This fact would lend legitimary 
to the assumption that the two elasticities may be similar. 
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change in price is 0.22 percent. 4/ Since the Calculated percentage 


in price is lesg than one percent, there would be an insignificant impact 


on the U.S. average market for Process tomatoes, 

The impact of a cancellation of EBDC fungicide use would be reflected 
mainly in the nnereayad Production cost imposed on growers. The logs 
incurred by growers in the affected area would be the additional Outlays 
necessary for more expensive fungicides. The Cotal dollar losses would 
Tange from $810.2 chousand tn Ohio to $79.8 thousand in Maryland 
(Table II-8a). In all of the affected Statag combined the total] hee 
would amount to approximately $2.0 million, 

As noted above, the State that would incur the largest impact is- 
Ohio with 40.2 percent of the total U.S. increase in production cost 
outlays. The impact of the cost increases on the nec returns per acre 
in Ohio will be analyized in the next section, 


SS 


4/ The technique used in making this estimate is based on the use of 
the following formula: 


& change in price = weighted percent change in production cost 
(l + price elasticity of demand 
price elasticity of supply 
& change in price = 0.22 Z 
Weighted percent change in production = O.G2% 


Price elasticity of demand = 0.176 
Price elasticity of supply = 0.198 


See the Appendix for a detailed explanation of how the formula 
1s derived and how the formula is used. 
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The Impact on Net Returns 


Since the greatest dollar impact of an E83DC Cancellation on process 
tomatoes would occur in the State of Ohio, some attention will be given 
to the cost increase of $36.00 and its impact on net returns. Table 2-8 
shows a production cost budgee for hand harvested processing tomatoes 
in Ohio. In the budget, there are three different sets of cost and 
receipt data for three different yleld levels. The three different 
values for total receipts per acre are $1,1134.00, $1,512.00 and $1,890.00 
which correspond to the Tespective yields of 18, 24 and 30 tons per 
acre (1978). The total costs incurred with respective yleld levels 
are $1,127.00, $1,221.00 and $1,410.00. Thus »the estimated net return 
per acre before and afer an EBDC cancellation would be as follows: 


Net Revenue 


_ Xtield Before cancellation | . After cancellation 
18 ton | $ 7.00 | $ -29.00 
24 ton 291.00 255.00 
30 ton 480.00 444 .00 
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Ie the acreage ylelding 18 tons per acre, it is apparent that the can-= 
cellation of EBDC's would Produce a loss per acre $2900; However, 
at the other yield levels there would still be Sizeable returns per 
acre. 

From Table a’ the average yield per acre can be calculated for 
the process coma acreage in Ohio. The average yield for the period 
1975-77 was approximately 20 tons per acre. With the Ohio price of $63.00 
(shown in Table II-9) such a yteld level would generate revenue of $1260.00 
per acre. The estimated cost per acre on acreage yielding 20 tons can be 
approximated by noting that there are only three cost irems in the 
budgets that vary with the yield level (Table II-9), These are 
hand labor for harvesting, the labor charge in Overhead, and management. 
The first step in estimating the costs of these items at a yteld 
of 20 tons is to determine the difference in the cost incurred at 24 
eens and at tS tons.. These cost levels should be added to the costs 
associated with the 18 ton per acre et level. This sum should give 
a good approximation of the costs that would be incurred for these 
three items at a yield level of 20 tons. The estimated production 
cost would be $1157.00. The net return per acre would be $103.00 
for the average of 20 tons per acre. A cost increase of $36.00 per 
acre would reduce this net return to $67.00 per acre. [It is possible 
that such a reduction in net Tevenue per acre would induce a shift 
to other crops on the affected acreage. Other alternative crops to 
which the acreage could shift include navy pea beans, sugar beets, 


Potatoes and sweet corn. 5/ With the exception of the latter crop, 
ee 


5/ These alternative crops are those for which other budgets are 
available, See the Source for Table II-9, 


139 





‘ ‘ ‘a 
jes edi Sado sreeagge x2 2) 6558 309 Rees Sia i 


ap 





























vesvewoH «00.058 pine gec geo! = etehosg 

sag ervire: sigeasie sf iLicw Blece saecs slevel 
# 
= 


eine aac blact egoteta TS] ed 49 
= ‘ae 
botysc #42 207 bliery speteve eft .obd0 af egaetes 67am 


. aa 
Oe ad 


304 bavs.0oss- 


» - . ‘ol 
Gap 26 suttq ofs0 ana tess e254 teg eeos Of gies 
e™ » 


a Soe (@-2Z 


a 


“94 @0 st5e Teg 3e02 tazamtsee 


#3 sy topa7t weod sasés yine esa ten? lee haamihad ‘ 
Fy 


© 
mow f 


sae seofi' o-*7 widat) Forel &2aty offs d3ie yosv 3 
,Jeedeeanse bos , oh yeVve oe By° 'go¢sl afg eo lreevsad Le. 


bimiw « te aetecl ences to esenp e623 gviztemisea ef 


a = 
ax Ja be? tL2oh Sts afd Hi emreaglt i att ensere2 ob o2 


ehBa a1 tuose clevel teen eSatl ..6867)G50 


e7 eC oe 3 Dsoet 
ii 
evio hipoke xm ety ‘ Tfewel SGlerv etos tac Be 51 efs & 


seent toi bet soon! od Bhuow Jed. 83402 O62 $c 2023 


J 


a 

nolsaubets tetealices #71 .eoos O$ Yo Level blely s 
7 
‘ [Ole « hivpw sioe 299 ssuIe7 Ino ort -00. THe @ 


sso OO. 8fe Yo seroaan: Jeor 4 eros tea anog Of 2c. * 
— 


7a 


gidietoan 2! 2723 tea 00.188 cF oauzes Fhe alls : 


s3i6@e 2 sovber! bleev #et>h Yq eenp vet 360 al oo 
o3 eqot: evisectvels 19730 .ogsetce besos tis aff Bey 


69046 teave . tensed ase yeas etgloes Fildes Slee 
: 
(gece wedse/ 243 to nelseesoes wots ise 4 1202, 


_ 7 _ 
oup 22agby! cedac Apidw 20) Seeds. ate ay oa 
-€-TI sida’? vol #opyoe M2 of 


hs 


these alternative crops would not permit a net Teturn per acre suf- 
Metentiy sreac tO warrant the shift. On Sweet corn, the net revenue 
per acre ranges from $84.00 to $184.00. (22) A more likely possibility 
than switching to an alternative crop would be a switch to machine 
harvesting of peer tomatoes. With machine harvesting, the cost 

per acre on acreage yielding 20 tons would be approximately $1027.00 6/ 
Machine harvested process tomatoes would generate a revenue per acre 

of approximately $1,230.00. 7/ Net revenue in this case would be S203- ty 
prior to the cancellation of EBDC fungicides and would be $167.00 fol- 
lowing any such action. Thus, it would appear that production levels 

of process tomatoes in Ohio would be maintained if the EBDC fungicides 
were cancelled. However, a cancellation could induce 4 shift away 

from hand harvesting to machine harvesting as growers attempt to 


minimize costs. 8/ 


Acreage Shifts to Other Commodities 


Clearly there would be some effect on net return per acre in 


each of the 8 States affected by an EBDC cancellation on process 


— 


§/ The method used in making this estimate is the same as that 
used for hand harvested tomatoes (a2) 


J/ This estiamte is based upon an average price in Ohio of $61.50 
per ton (22). . 


% 


8/ Presumably, this shift is already Occuring because of the differences 
in net return (22). 
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tomatoes. However, it Cannot be said conclusively that a cancellacion 


would induce any shift in acreage to Other commodities, 


Consumer Impact 
SS eee 


(1) Changes in uantity and quality of the product available 


A cancellation of the use of EBDC fungicides on Process tomatoes 


would not change yield in any of the affected States. There would 
thus be no reduction in the quantity of the commodity available, 
The cancellation of use of EBDC's on Process tomatoes would not 


change the quality of the commodity marketed, 


The use of the preferred 
alternative fungicides would prevent 


Changes in Consumer Expenditures 


Since the 


any reduction in quality, 


Price of process tomatoes would not be affected to 


any importante degree, there would be no measurable impact on consumers, 
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Table [i-db. ‘lmpacss om Production Cost- Process Tomatoes 








‘ Proportion of * ave. Revenue Increase in eect percent. Est weight 

"U.S. production "per acre , material cost . change in .sercene i: 

State ‘treated in the © 1975=77 , wich alr. cost per on. U.S. ay 

,States 1/ , (est. ave. sae , fungicide 3/ acre ; production 

California 0.075 1368 3.56 0.3 0202. 
Ohio Q.Q59 1329 36.00 2 ees) 
Indiana Q.023 229 36.00 Bi 0.0% 
New Jersey Q.013 1061 36.00 3.4 0.04é 
Pennsylvania 0.010 eed 36.00 Bhai. 0.032 
Yichigan 0.007 1007 36.00 3.6 Oro2s 
faryland 4.004 resin 36.00 4.9 0.020 
Virginia 0.004 640 36.00 5.6 0.022 
Total | oem hye . Peet 0.415 


a 


\/ Source: Vegershle 1977 Annual Summary Crop Reporting Board, USDA. The proportions 
are obtained by dividing che percentages in the right most column of Table 


TI-7 by 100. The total 0.195 represents the proportion of U.S. production 
treated. 


_ | Source: Ibid. The average revenue per acre is assumed to be equal to the average 
| cost per acre for the purposes of this assessment. The rationale for this 
assumption is outlined in the appendix. 





| (Source: See Table Il-Sa. 

. Each item in the column represents the percentage impact on U.S. production 
cost originating in the state. The colum total, 0.415, represents the 
weighted percent change in average U.S. production cost of process tomatoes 
that vould resule from an ERDC cancellation. 
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PRiC=S FER EES TACRS 






oes SRTNPLASAT C7 NIT ERI 
REST I7TS * » $§3.00/T. $1234 $1S12 $1330 
CASH COSTS 
Plaats / 9008. $ 9.50/1000 $ 36 _ § 8 $ 36 
fertilize . | 93 93 93 33 
Herbicide ie 30 30. . 30 30 
a: Fungicida ; 263 630 63 $3. 
‘Tnsecticiz eels 17 17 17 
Ripener 5 b} 5 $ 
Hired Labor 
Setting Lehre é 3 3.00/hr. 39 39 39 
Hoeing 7 he. 3 3.00/he. ot 22 21 
Harvescing v3 hampers/T. - $ .28/hamper 323 330 528 
Bail Casurance , . 3/10 10 10 
Hampers 73/A. $. .23/hamper 17 WZ 17 
sEnspeceion | , $ .2S/T. b] 6 | 
Fuel, Oil, and Crease “ 32 34 36 
Repaizcs 3/ eee 40 ee 22 4 
Tractor Rantals . : ; ' 10 19 19 
MUseqllanecus— eile aoe ee oes: $s bi: $ 
Tatares¢ sn Oger. Cas.2 62aa. * $.S2 18 13 ae | 
Teeal Casa Ceses 3 799 $ 366 31523 
OVERHEAD COSTS! rma modes 
Housing Chasze~’ . $ 42 $ 4 $ aw 
Laber Charze ‘10, 12, 16 hes, $ 4.00/he. 60 4g 36 
Stach. and Equis. Charge . 390 90 39 
Land Charse 100 100 150 
Managesens Charge SZ of Cross laccre $7 76 25 
: Total Overhead Coss $ 328 $ 355 3 362 
TOTAL Costs josie 15 me S11270Mi 4$127 26 moe $1410 
RETURN AZOVE Casu costs a8 60935 $ 646 $ 262 
—R2TRS azovE totaz Costs yy sed $ 291 $ 430 
i/ Assuzes Saintenance fercilizer only, . . oo 
2/ Hager cose « $.34/hasser + 2 year Life * $.27 average costs, ¢izes LOZ ineerese « 


$.027. Toeal'$.297 x 73% usage on somacces * $.23. 
3/ Addietosnt eraceos Tented {35 slancing. 
S/ Tneludes supplies, uctiisias, so4l ceses, scall :sols, eee. 
ry Boes noe Include incerese on Harvesting coses. 
3/ Housing cose: 312,269 invesesene X 19.52 overnead € 73% use sn comasees = $1733, 
Trash aicius, werlieres, land cnarse, vacer = 5431. Tocal cose: $2558 * 30 workers 
(& 65 worker ser acze « 36L Roustag cose/a. 
SOURCE: Ohio Crop Entersrise 3udccecs 1973 Soeciality Cr9903. Prepared by Area and 
Seate Extensisn facn amagement Faculsy, cenaritmence of Agvieultural Econarics 
and Rural Suctolosy in consuleacion with Acea and 3fate Exsension Facule: is 
the Neparemene 0: f.gtonem;, Jepaccmene of sorsiculture, Ohio Sceace UAaversio” 
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A. USE: 
i. MAJOR OLSEASES COMPROLLED: 
C. ALTERNATIVES: 


Major Fegistered chemicals; 


State recommendations; 
EEE 


Won-ehemical coatrols; 
Se 


ett of alternatives, 


ative ormance: 


Comparative costs: 


Conclusion; 


EXteer cp usg; 


' ECOMCEC IPacts, 


User; 


Sarket/Consumer; 


SUMMARY oF ECOMOMTC IMPACT ANALYSIS op CANCELLING 
EBOC USE OM sweet CORM 


£80C use on Commercial sweet corn Production. 
Norther Leaf Blight, Southern Leaf Blight, and Ruse 


Chlerechalonil and captafol (pee=RPag 


Number of States Recommend {ng Olseases 
Lear 


alignes Ruse 
raoc 22 6 
Chlorethalonil 12 
Captafalee 1 
NO Alternative 8 6 
EBOC Recommended 
ee 6Pre-RPaR chemical 
Wet eveilable. 


Season Chemica! Cost Per Acre 
[so Chlorothalonil Captafol Ot f ferences 
Plesidal/ $28. Jeena 49, 9Y/ ng 


Yu applications P@f 284800. 


2/ Weighted average is derived aseuming 300 of treatments would be with chlerothalonil and 709 
of treatments wath captafol. . 


Yields ang quality of sveee COR in Plorids cag be aaintained vith chlorethaloail and captafol. 
Seacce chemical Cost would double. 


In Plorida $8,000 Of 60,000 planted acres of eweee corn are Created with egoc fungicides (manned, 
aancoseb, tineb, or metiram) . Applications are made 4t 1.2 lb. /ecre (a.d.) an average of 11.1 


Csers could replace re0c's with chlorothalonil or difolacan and maintain disease control. The 
treatment schedule would remein the same. The season Creacment cose would increase by $24.65/acre 


Taken in isolacion, cancellation of EBDC's on sweec SOEN would have Binimal impacts on Production, 
quality or peices at the retail level. re ig “Apected however char acreage currently planeed to 


the quanticy of Sweet cora availaole to consumers by as much ag 2.48 for the total U.$. The ptice 
Of weet corn then would be expected to decline By aboue lla. Gross Fece@lpts at the farm level would 


decline about $10 Million for the Sotal U.3. and anoue 55.4 aillion in etoriag, AG che retail level 
Cocal expenditures by U.$. consumers would decline by $16 million. 


Home expected. 
Mot iavestigated. 
1. Cage estimates vere made by Asseammeat Teen members. Survey daca Were not available. 


2. M@sket impacts are based on supply and demand @lascicicies Mich may noe be representative 
uadee the Conditions of « cancellation 5f tne CBOC fungicides. 


John Bratland, USDA 


Gary Ballard, cpa 
Cecember, 1979 
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Sweet Corn 
Se 


User Impact 


» The actual annual average production of Sweet corn in F 
period 1975-77 was approximately 5,1 thousand ewe, (2) Over this Perlod Florida 
accounted for approximately 37,5 percent of the U.s. Production of this 
crop (Table II-10), However, in 1977 Sweet corn production in Florida 
was significantly below the average annual Production for this State, 

The drop in Production in Florida wags primarily the result of a frost 
that destroyed most of the winter Stop in 1977. In this assessment, 

an adjustment wil] be made to take account of the loss in the 1977 

winter crop. In deriving estimates of average annual Production, average 
annual value of Production and the average annual price, the assumption 
is made that the 1976 yield per acre would have been obtained on the 
12,500 acres Planted in Florida in the winter of 1977, Also, the 
assumption will be made that this winter crop would have sold for 
approximately the Same price per cwr,. (hundred weight) as the 1976 winter 


crop. With these assumptions, the three averages mentioned above will 


ls 5,520 thousand cwrt, (Table Li=10) seeThe Florida production was 38,8 
Percent of the total U.S, average annual adjusted Production as shown Q 
{n Table TI-10. The table also shows that 97 percent of the Florida 
SWeet corn acreage is treated with the EBDC fungicides. Thus, ap= 
proximately 37.6 percent of adjusted U.S, Production of sweet corn 


Will be affected by a Cancellation on these fungicides. 
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The major diseases that affect this crop are Northern leaf blight, 
Southern leaf blight and corn rust. (1) The EBpc fungicides are used 


in Florida for control of the leaf blights and corn rust. (1) 


Alternative Control Programs 
OST ams 


If the EBDC fungicides were cancelled for use on sweet corn, 
Florida growers would turn to two alternatives, These alternatives 
would be captafol and Chlorothalonil: Captafol would be used on 70 
percent of the Florida acreage and chlorothalonil would be used on the 
temaining 30 percent (Table II-11). 
The quantity of each alternative used would differ somewhat from 
the amounts of the EBDC fungicides applied during a growing season. 
The EBDC teers would be applied at a Tate that would result in 
13.3 pounds of active ingrediene being used during the growing season. 
It would be applied with an average of 11.1 applications with 1.2 pounds 
of active ingredient applied in each application (Table 19) A A) ys 
The same number of applications would apply to the alternatives, 
Captafol and chlorothalonil. However, the total quantity of captafol 
that would be applied during the season would be 16.7 lbs.(a.i.) Chlorothalonil 
would be applied in a total quantity of 12.5 lbs. (a.i.) per season (Table II-11), 
Apparently the use of these alternative fungicides would permit the 
Same level of conrol of the releveant diseases as that attained with the 


EBDC fungicides. There would be no loss in yield or reduction in grade. 


Impact On Production Costs 


The increase in production cost per acre for Florida can be expressed 


4S a weighted average. This weighted average shown ia Table I[-]] 
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would take account of the Proportion of the acreage on which Chlorothalonil 
would be used (30 percent) and the Proportion on which Captafol would 

be used. Footnote 6 in Table II-11 shows how the cost of $49.96 

was derived. This dollar figure represents the weighted average out- 

lay for alternative materials that would be incurred by Florida growers 
after cancellation of EBDC's. Ag indicated above, this cost would 

apply to 97 percent of the acreage in the State (Table 1 by 

This increase in material costs would be approximately 3.0 percent of 

the average annual adjusted total revenue per acre over the period 1975-1977 
(Table II-11). Application costs would be the same with the use of the 
alternative fungicides, 

The same theory, rationale and assumptions as were used in the 
analysis of U.S. fresh market Comato prices will be employed here to 
estimate percentage change in production: cost (see pages 11-12 and the 
Appendix to the Pare rabie section). Thus, the average estimated average 
Tesource ee per acre per annum in Florida is $830.00 over the period 
1975-1977, Thus, an increase in material cost of $24.65 would represent 
a 3.0 percent estimated increase in cost per acre (and cost per cwt.) in 
the State of Florida (Table jp Ey 774 od x To estimate the impact of this 
Cost increase in Florida on the U.S. price of sweet corn would necessitate 
welghting the percentage increase in cost by the proportion of total 
U.S. production affected by this cost increase. Table II-12b shows that 
the proportion of U.S. production affected ig 0.376. Thus, the average 
cost increase per cwt. for total U.S. production of sweet corn would be 


approximately 1.13 percent (Table [I-12b). 
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Changes in Yield Quality and Production 


The cancellation of EBDC's and the Substitution of alternatives 
discussed above would not involve any loss in yield or change in quality. 
To this extent,’ production levels on acreage currently allocated to corn 
production would be maintained. However, Sweet corn acreage in Florida 
would be expanded in spite of the cost increase imposed on sweet corn 
growers by an EBDC Cancellation. This expansion in sweet COrn acreage 
occurs because the cancellation of use of EBDC fungicides on lettuce 
would force lettuce growers into the Production of sweet corn. 9/ 

The average annual lettuce acreage in Florida is approximately 9,933 
acres. The assumption is made that this lettuce acreage would maintain 
the same yield levels in corn Production as the acreage currently 
committed to this crop. If all 9,933 acreags of lettuce in Florida were 
to shift into sweet corn, Production of this commodity would increase 
by 1,013,166 ewt, This estimate is based on the assumption that all 

of the acreage shift will occur in the Everglade area in Florida. Over 
the period 1975-77, the yield per acre in this Part of Florida was 

102 ewe. per acre (7,8). The increase in sweet cotm acreage in Florida 
would result in a Significant percentage increase in Florida Production 
of this Commodity. Also, since Florida's share of total U.S. production 
is large, the increase would also mean an important percentage increase 


% 


in total U.s. production. 10/ 


———— 


9/ For details concerning the extent and MaCcure of the impact of an 
EBDC Cancellation on lettuce production, see the Section on lettuce, 


10/ Florida's share in total U.S. production in shown in Table II-10, 
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As noted above, the adjusted average annual Production Calculated for 
Florida is BRS 208 thousaaa cwt. (Table II-10), The adjusted average annual 
production for the entire United States periog 1975 through 1977 1s 

14,202 thousand ewe, il/ An increase in Florida production of 1,013,166 
CWI would Ronse: tata a 18.4 percent increase. The adjusted average 

ts the 5,520 thousand Cwt. shown in Table II-10. This Production increase 


in Florida would be a 7.] percent increase in the ad justed average annual 


production for the United States, 


Changes in Commodity Price and Farm Income 


The impact of the cost increase and the acreage increase on the 
price of sweet corn will depend upon the magnitude of these increases 
and upon the elasticities of Supply and demand. For the pruposes of 
this assessment, an estimated value of 0.22 will be used as the price 
elasticity of demand for sweet corn. 27 The elasticity of Supply that 

3 


/ 


will used in this assessment is 0.4 


sa 


ee 


ll/ The data used in making these calculations are found in Vegetables 
1977 Annual Summary , Acreage, Yield, Production and Value, Crop 
Reporting Board, USDA. December oop 9 77 


12/ This elasticity is derived by P.S. George and G.a. King in Consumer 
Demand for Food Commodities in the United States with Projections for 
1980, Giannini Foundation Monograph Number 20," “arch*ro7 1s This 


number is estimated from an elasticity which applies to a group 

of commodities titled “other fresh vegetables” in the George and. 
King study. The elasticity -0.22 is the Product of the retail level 
elasticity of demand -0.32 and the average elasticity of price 
transmission for 5 fresh market vegetables. The average elasticity 
of price transmission for the 5 vegetables is 2.59, 


13/ The elasticity of 0.4 applies to a larger 8TOLD 2f commodities 
Classified as “vegetables.” This elasticity is -ited in Luther 


Tweeten's book, The Foundations of Farm Policy, -Aiversity of 
Nebraska Press 1708 
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The dase price to be used in this assessment is a three year 
average price based on the period 1975-77, The average price must take 
account of the adjustment described earlier with respect to the 1977 
winter crop in Florida. Earlier an estimate was made of the 1977 winter 
crop that would have been produced if the frost had not occurred and 
if the 1976 winter yield had been obtained by making the assumption 
that the price per cwt. for 1976 crop would also have been obtained in 
1977. The value of the crop would have been $13.64 million instead of 
the actual $3.2 million. Tf the former value were used in calculating 
an average annual value of Production in Florida and in the U.S. for 
the period 1975-77, the estimates obtained are $49,899 thousand for 
Florida and $117,508 thousand for the U.S. 

The average annual adjusted price per cwt. for the period 1975=77 
was $9.04 in Florida and $8.27 for the U.S. awhole. These are the 
average Beteus erat would have caer ees of yield on the 12,500 acres 
planted for the winter crop of 1977 had maintained the 1976 yleld and 
if this crop had been valued on the basis of 1976 winter crop prices, 

The desired estimate of price impact is that which would apply 
to the U.S. as a whole, Ag outlined above, there are Cwo forces that 
Would affect the price of sweet corn. The first would be the increase 
in cost per cwt, because more expensive fungicides would be used after 
@ cancellation of the EBDC fungicides, This increase in cost would impose 
an upward Pressure on the farm level price of sweet corn. Second, the 
increase in Sweet corn acreage in Florida wil] have the definite effect 
of forcing Sweet corn Prices downward in the State and in the U.S. as 


awhole, The estimated net effect of these influences would be a 


, = | 
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downward adjustment in the average U.S. Price of 10,7 Percent. 14/ 


Se 
14/ This estimate would be obtained through the use of the following . 
~ formula: 


% change in price = (elasticity Supply) (% inc. in ave. cost)= (% Supply inc.) 
(elasticity of demand) + (elasticity of supply) 


% change in price = £0.72 
Elasticity of supply = 0.4 This elasticity applies to a larger 
group of commodities classified as 
“vegetable”, This elasticity is cited 
in Luther Tweeten's book Foundations of 
Farm Policy University of Nebraska Press, 
1970, 


Elasticity of demand = 0.22 (absolute value): This elasticity 

was derived from P.S. George and G.A in 
Consumer Demand for Food Commodities 
in the United States with Projections for 
1980, Giannin; Foundation Monograph No. 257 
March 1971. This elasticity is a product 
of the retail level price elasticity of 
demand, 0.32, and the average elasticity 
of price Cransmission for § fresh market 
vegetables. The average elasticity of 


price transmission for these vegetable 
1s about 0.69, 


Weighted percent increase in U.S, Production costs = aR S| 
Weighted percent increase in the U.S. supply of sweet corn = 7,] 


The formula used above is obtained from two formulas developed in the 
Appendix to the vegetable section. One formula would permit estimation 
of percentage increase in price resulting from an increase in Production 
cost. The other formula permits the estimation of percentage price 
change Tesulting from a change in U.S. Supply. The formula in this 
footnote is merely an algebraie sum of the right hand side of both 
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Since the estimated increase in price is greater than one percent, an 
estimation will be made of the change in total revenue accruing to farmers. 
This approach is in accordance with the Procedure’ specified in the Intro= 
duction to the vegetable section, 

The average annual adjusted value of Production for the Period 1975-77 
would have been $117,508 thousand for the entire U.S. The average annual 
adjusted production for this Pertod 1975-77 would have been 14,202 thousand 
cwt.e~-The adjusted price for this Period is $8.27 per cwt. A 10.7 Percent 
reduction would lower this adjusted price to $7.39 per cwt. Since the 
farm level price elasticity used in this assessment is equal to 0.22, 
the expected increase in the quantity marketed Would be 2.4 percent. 

This percentage would represent the increase in the quantity marketed once 
there is an adjustment to the teduced price as the farm level. a5/ 

The average annual quantity marketed would increase from the adjusted 
level of 14,202 thousand Cwt. to 14,543 bhoteata cwt. At an average 

annual price of $7.39 per cwt. this latter quantity would generate a 

fotal gross revenue of $107,473 thousand for all sweet corn growers 

in the U.S. The total reduction in 8Toss receipts on all U.S. Sweet 


corm production would be about $10 million. 
Se 


15/ Some Clarification may be necessary concerning the difference between 
the 7.1 percent increase in Supply that occurs because of the acreage 
increase in Florida and the 2.4 percent increase that would finally 
occur after adjustment to the price decrease. The. former represents 
the initial impact of the cancellation on EBDC fungicides. [It does not 
take account of the fact that prices will tend to fall ag a result of 
the initial impact of a supply increase. The explicit assumption will 
be made that adjustment from a 7.1 percent increase in Supply to a 

°4 percent increase will affect acreage in all States that grow 
Sweet corn. This assumption permits the corollary assumption that 
most of the 9,933 additional acres committed co sweet corn production 
in Florida wil] remain in sweet corn after the reduction the market 
Price, 
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The ee on Florida must take account of the reduction in receipts 
incurred on the acreage already in sweet corn Production at the time thac 
EBDC's are cancelled. The sssumption is made that no loss in yield would 
be incurred in switching from EBDC fungicides to chlorothalonil or 
captafol. On the acreage already committed the production of sweet corn, 
the same level of average annual adjusted Production shown in Table [I-10 
ig assumed to hold in the event that the EBDC fungicides are Cancelled. 
The reduction in gross receipts would result from the decrease in Florida. 
A reduction of 10.7 percent would lower the price in Florida from onal 
average annual adjusted price of $9.04 to $8.07. This reduction would 
reduce the average annual gross receipts from $49,899 thousand to 
$44,546 thousand on the average annual acreage currently committed to 
sweet corn production. Gross receipts for Florida growers would be 
teduced by approximately $5.4 million. This dollar loss in receipts 
would represent the estimated loss fn Ee income to growers already 
in sweet corn production. 

The reduction in price would have a Significant effect on gross 
Teceipts per acre in Florida. The adjusted gross revenue per acre 
for the period 1975-77 was approximately $830.00. a4 cancellation on the 


EBDC fungicides would reduce the gross revenue per acre to $74l, 


Impact on Returns 


Production cost information is available for three major producing 


. 


ateas in Florida. These areas are the Central Florida area, the Everglades 


and the Lower East Coast. Table [I-12 shows production cost taformation 
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for these three areas in Florida (7,8). The fnformation on revenue per 
acre in the three areas derived from two different sources, First, the 
information on yield is derived from the Production budgets cited in the 
preceding footnote. The yield per acre is multiplied by the average 
annual adjusted price derived for Florida. The average annual adjusted 
price for the period 1975-77 is $9.04. The explicit assumption is made 
that all producers of sweet corn in these areas Teceived a price per 
cwl approximately equal to this average annual adjusted value. At 
this price per Cwte, the total receipts per acre are $1319.84 for 
Central Florida, $922.08 for the Everglades and $967.28 for the Lower 
East Coast. Estimates of the net returns per acre are shown based on 
the assumption that growers receive the price mentioned above. These 
estimates are $360.17 for Central Florida, $149.44 for the Everglades, 
and $122.85 for the Lower East Coast area, 

AS noted above, the net effect of the cost increase for Materials 
and the increase in Sweet corn production in Florida would be to lower 
the price of Sweet corn by 10.7 percent. A cancellation of EBDC fungicides 
on vegetable crops would lower the price of Sweet corn from $9.04 to 
$8.07 per cwe. at this lower price, the total revenue per acre would 
be $1,178.22 in Central Florida, $823.14 in the Everglades and $863.49 
in the Lower East Coast area. With the added cost of $24.65 for alternative 


fungicides, the met revenue per acre in the three areas would fall 
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$193.90 in Central Florida, $24.85 in the Everglades and $-5,59 in the 
Lower East Coast area, Table [I-12 shows that the reductions in net 
returm per acre in each of the three areas ig at. least $125.00 per acre, 
What effect will these reductions have on the acreage allocated to Sweet 
corn in Florida? Those most knowledgeable concerning vegetable Production 
in Florida are of the view that the above described losses in net 

return per acre in each of the three areas is at least $125.00 per acre, 
What effect will these reductions have on the acreage allocated to sweet 
corn in Florida? Those most knowledgeable concerning vegetable pro- 
duction in Florida are of the view that the above described losses in 

net revenue would not alter acreage allocation beyond that which would 

be induced by the initial cancellation of the EBDC fungicides (9), 

The EBDC cancellation itself would shift acreage out of lettuce Production 
into Sweet corn production. However, no major shift of sweet CcOrn acreage 
would be Brtected after the change in price of sweet corn acid the cost” 


increase imposed by the necessary use of a more expensive alternative 


fungicide , | (i 


Consumer Impact 


Changes in Qualtity and Quality of the Production Available 


The use of the alternative fungicides Captafol and chlorothalonil 


Would not result in any reduction in the quality of sweet corn Produced 


in Florida, 


—————— 


16/ In the view of Dr. Donald Brooke, a net loss per acre would be 
Substained by growers for a least three years before a major shift 
Out of sweet corn production were to occur. 
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. Consumers would be availed of larger quantities of sweer corn 
because of the change in acreage that would occur in Florida. As noteg 
above, the estimated increase in sweet corn Production that would occur 
because of thig acreage shift would be approximately 1,013.2 thousand 
cwt. This additional Output would represent approximately a 7,] percent 
increase in the quantities of this commodity Currently available to 


consumers. 


Change in Consumer Expenditures 


The total expenditure made by all U.S, Cousumers of sweet corn 
would be expected to decline because of reduction in price. 17/ For 
the U.S. as whole, the Cancellation of use of the EBDC fungicides would 
increase the total quantity marketed from the 14,202 thousand cwt. to 

14,543 thousand cwr, The price at the farn level would fall from the 
| $8.27 per ewt. to $7.39. It is estimated that the growers share of the 
retail level price is 39 percent. (3) The implied initial retail price 
would be approximately $21.21 per cwt. If the elasticity of price 
. Tansmission its 0.69, the average retail level price per one- hundred 
Pounds would fall to $19.61. 


———————— 


l?/ The increase in expenditure would also hinge on the fact that the 
elasticity of demand used in this assessment is 0.32. This is 
a retail elasticity derived by P.S. George and G.A. King in the . 
Study cited earlier. Ltetsran elasticity measured FOr a category 
of commodities titled “Other Fresh Vegetables." This elasticity 
Will be used as a proxy for the sweet corn elasticity of demand. 
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The estimated retail level expenditure on 14,202 thousand cwt. 
would be $301.2 million. This estimate is based on the assumption that 
eee t) retail price is $21.21. The total expenditure would fall 
om sweet corn by $16 million. This amount would represent a gain to 
consumers since it represents total purchase of a large total quantity 


of the commodity. 


Summa ry of Total Losses and Gains 


For the U.S. as whole, the net impact of an EBDC cancellation on 
consumers would be positive. The negative impact on producers would be 
tepresented by a 10 million dollar reduction in §toss receipts for the 
entire U.S. The reduction in ter receipts for Florida growers would 
amount to $5.4 million of the total for the U.S, 

The positive impact on consumers 1s manifested in the fact that 
a significally larger quantity of sweet corn is available at a lower 
price. Asa result, U.S. consumers would spend about $16 million less 


on this commodi ty. 
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Taple (I-12. Sweet sora ’ ; 7 
“WSC, Price Revenue tAtvecsacion for 
Swit Lom PTusiustom fa floefia in 3 
“Majot Producing \ccas, 1375-77 Averages 


. . . . 
. : : 
. . y 


ites ¥ Central Florida | Everglades | Lower lase 

; : 3 ' Coase 

1975-76 acreage 2/ 2028 15960 5300 
2. 
1976077 average=’ - 3236 12351 7406 
Groviag cose! 433.29 364.37 429.86 
Marvesting and Marketing Cose */ 528.38 608.27 416.57 
Total Crop Cosce=! 939.87 772.54 844.63 
Average Yield Per Acre ca Acreage Sangled 
Crates 6/ 292 203 216 
Cwr 7/ 1466 102 107 

Average Price Per Cu 1975-77 (Florida)?! 9.04 9.06 9.06 
Sstimated Price per CuT After am E30C tan 2/ 8.07 8.07 8.07 
Estimated Total Revenue Per Aecte At 9.046 
Per GuT 1319.86 922.08 967.28 
Estimated Net Revenue Per Acre Prier te 
da EBDC San 360.17 149.44 122.83 
Estimated Total Revenue Per Acte at 8.07 i 
Per Cut 1178.22 823.16 863.49 
Estimated Additional Cose Per Acre For 


The Alternative Fungicide 10/ 24.65 24.65 24.65 


Estimated Nee Revenue Per Acre After An 
T3DC San 193.90 24.85 -5.39 


\/ Souree: Dd. L. Brooke, Costs and Returns froa Ve etable 


With <2epat isons Food and Resource Econoaics Depertzenc, 
March 1977, ; 

2/ Souree: D.L. Brooke, Cases and Returns frog Vegetable Crops in Florida, Season 1976-77 
With Comparisons Yood and Resource Economics Departaenc, University of Florida, Gainesville, 
Mareh, 1978. 2 


3/ The amounts shown are weighted averages of data in che D.L. Brooke publication cited 
above. The weights are determined by the acreage proportions within the regton for 
each of the two cine periods. 


Crops in Florida Season 1975-76 
University of Florida, Gainesville, 





4/ The amounts are weighted averages with weights determined in the same manner as that 
described in footnoce 3, However, che average for The Lower East Coast is derived 
in sowewhat difference asnner. The weighted average harvest cosc ver crace was derived 
instead of harvese cOs€ pet acre. This weighted average harvest cout per crate was 
multiplied by che yield per acre in the 1975-1976 period. This procedure was Necessary 
because che yield in the pertod 1976-77 did noe reflece average production levels for 
the area {a Florida. 


3/ These ate veighted averages derived in the same aanner as that described tn foocnoce 3 
above, 


$/ See the preceding fooenote. 


2! The (eeumption ts aade that crate of sweet corn veights approximacely 50 lbs. This estimate 
Of weighe ig found in Agriculeural Statisttes 1977 U.S. Department of Agricultural. 


&/ This ts an adjusted average annual price for the period 1975-77. the average is derived 
from daca fouad in Ve etables 1977 Annual Suomar Yteld, Production and Value 
Crop Reporting Soard. USDA, December 23, 77. 







/ tts ptice would refleec the 10.7 percent reduction in price resulting from expsaded 
Ptoduction in Florida. 


10/ This estimate 1s derived through the process of averaging the price of the SDBC fungicides 
from several Price lises. The prices of the alternatives vec al4o averiet | from 
Several price liscs. Escimaces of quantities uscd per acre are provided oy semoers of the 
Asscasmcne Teaa. 
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SUMMARY OF ECUNOMIC TMPACT ANALYSTS oF 
CANCELLING £3DC USE oN CUCURBIT CcRUPS 


USE: : EBDC use on commercially produced cucurbie Production 


Ae 
§. MAJOM DISEASES CONTROLLED: Downy aildew, gummy scen biighe, and cargec spoe 
1 ¢, ALTERNATIVES: 
Major regiscered chemicals: Chlorothalonil, Capcafol, Jenomyl (RPAR) 
8 ec 83 ar Number of Staces Re ng* for Dise 
Dowwy Cumsy Stem Targee 
Mildew Blighe Spoe 
aoc 22 10 Y 2 
Calorochalonil 16 UZ 2 
Capeafol u 8 fy) 
Senony i tn) uy 2 
Ne alter. 3 Q 0 
recommend ed 


ee eee 


* Thesée tecommendations are for cucumber, the other 
cucurbics follow a similar pactern. 


NI con 3 Effective Sea-chemical controls at@ nce available. 
gefi of alte ives: Chlerochaloni] would replace EBDC’s OB most cucurbdie acreage. Chlorochalonil is considered co :e 


equivalene co EROC in disease concrol. Capeafol vould be used on about onewhalf of che cantalo-5 
scteage in Texas and is coasidered to give equivalence coacrol. 


Comparative performance: Tlelds and quality vould be maintained dy use of chlorochaloeil and capeafol ta place of £BDC. 
Comparative coses: Use of alternatives would increase cheeicsl and hence production costs over a range from $9.98/1-re 


for vacerasloa ta Texas to $46.93/acre for squash ia Florida. In relacive cerme chis cose increases 
equal 2.6Z = 11.92 of revenue for vacermelon, 3.5% - 7.52 of revenue for fresh cucumbers, 4.52 - 3.17 
of revenue for pickling Cucumbers, 1.52 of revenue for cantaloup, and $.12 of revenue for squas:. 


Coselusiogs Chlorcehaloni! and Capcafol could replace F30C and provide effective disease control in cucurbics, 
Caemical coscs and hence tocal Preduction cosets vould rise significantly. 


rare oF use: 
Active ingredient basis: 1.6 million pounds. Primarily applied in eoucheast buc significenc quantities alse used in Texas 
ead ‘Michigan. 
acvé$ 
Va Freated basis: Approximacely 184,500 of cucurbie crope are crested anoually vich E3DC. 
ECONOMIC IMPACTS: 
Teer: Production coscs would rise by an average of 1.52 co 11.92 of gross revenue for cucurbie producers. 
Net revenues vould be significanely reduced especially for growers in Florida and Mississippi. ec 
Tevenues should reasio high enough so thee there would be minimal exits from cucurbie produceior. 
Sarkee: Quality and yields would be maincained for all cucurbte crops. Production of eatermelons could 
decline 0.42 because of increased production cost taduced price rise. Other cucurtte preduccics 
levels are expected to be asincained. 
Consumer: Recail price of vatermelon would increase an esctimaced |. 1é6Z. Quantity of vacermelon market would 


decline 0.42 and result in nee additional outlays of $1.0 aillion. Cmpacts for ocher cucurbics 
ete noe expected to be significanc. 


Hecroecononse: Mone expected. 


SCUL/cometry IMPACTS: Noe iaveetigaced. ~ 
| LOtTaTTONs OF ANALYSTS; Eetimaces of EBDC use vere provided by Ascessmenc “eee sembers. User survey daca vere noc 
available. 
cra ANALYST AND DATE; Jdbe Bracland, USDA 
Gary 3ellard, 2A 


September 1978 


: 2 214 
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SCONOMIC ANALYSIS OF THE IMPACT ON AN EBDC RAN ON THE CUCURBIT cRops 


WATERMELON 


User Impact 


The cucurbits group includes mainly four commodities ay will be 
addressed in this assessment. These are watermelon, cucumbers (fresh 
market and for pickles), Cantaloupes and Squash. These Crops are grown 
mainly in the southern States including Texas and Florida. However, 
Michigan accounts for a major share of Cucumber production in ae UsS., 
particularly the cucumbers grown for pickling. 

This group of vegetables is affected by a small number of diseases 
that can reduce ylelds by as much as 75 percent in some areas. These 
diseases include down mildew, gummy stem blight and target spot. The 
EBDC fungicides are effective in the control of all of these diseases on 
each of the crops in the areas where they are grown. 

Six States account for 77.4 percent of U.S. production of watermelons, 
However, the two major producers, Texas and Florida, account for 55.6 
percent of the U.S. Production (Table Li=13). The remaining States, Georgia, 
South Carolina, Alabama and Mississippi account for nearly 22 percent of 
U.S. production. In Florida and Texas, 76 and 55 percent of the planted 
acreage is treated respectively, Approximately 37 percent Ofatotal 
U.S, Production of Paterneioc {3 treated with EBDC's in these two eraceat 
Table [I-13 also shows that 49.9 petcent of total U.s, Production is 


treated with the EBDC's in these 6 States. 
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Similar information for fresh market cucumbers is shown in Table 
II-16. Florida is shown to be a major producing State for this crop 
accounting for 38.4 percenc of U.S. Production. Of the Florida acreage, 

83 percent is treated with the EBDC's, Thus, 31.9 Percent of U.S, Production 
is shown to be Rreated in this State. The other three States shown in 

Table [I-16 are North Carolina, South Carolina, and Michigan. These States 
account for nearly 19 percent of the total U.S. production of fresh 

market cucumbers. In these three States, 11.2 percent of U.S. fresh 

market cucumber Production is treated with the EBDC's. 

The last three States mentioned above as producers of fresh market 
Cucumbers are also producers of cucumbers grown for pickling. As shown 
in Table EI=20, Michigan, North Carolina and South Carolina account for 
35.5 percent of total U.S. production of euctnters gtown for pickling. In 
these States, nearly 18 percent of total U.S. production would be affected 
by a Cancellation of EBDC's, | | . 

In the U.S, production of Cantaloups, only the acreage in one State 
would be affected by a cancellation of EBDC fungicides, In the State 
of Texas 12,425 acres of Cantaloups are treated with these fungicides, 

This acreage accounts for 75 percent of the total in the State (Table 
I-22). Texas accounts for 16.3 percent of total U.S. production of this 
crop. Thus, 12.2 percent of U.S. Cantaloupe production would be af- 
fected by a cancellation of EBDC fungicides (Table = 20) 2 

In squash production, only Florida is dependent on the =BDC fungicides. 
In this State the average squash acreage over the 1975-77 period was 
12,100 acres (Table II-24). of this total acreage in Florida, 190 
Percent was Created with the EBDC's. As shown in -& table, 1.8 millon 


bushels of Squash are grown on this acreage, 
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Alternative Control Pro Tams 
8 Tams 


For each of ie crops considered in the Cucurbit group, chlorothalonil 
would dominate as the preferred alternative. [np almost all Cases, the 
amount of active ingredient of chlorothalonil applied per acre would 
differ somewhat from the amount of the EBDC fungicide used. Tables II- 
l4a, [I-17a, iI=2la, II=-23a, and II-25a show the tespective rates of 
fungicide application on watermelon, fresh Cucumbers, cucumbers for 
pickles, cantaloupes and squash, 

Table II-23a also shows erat Captafol would be used on 50 narcent 


of the Texas acreage of cantaloups on which the EBDC fungicides are 


currently used. 
The point should be emphasized that the alternative fungicides, 

chlorothalonil and Captafol would be equally effective against the 

Ms diseases mentioned above, For all of ae crops in the cucurbit 


group, the alternative fungicides would result in maintenance of 


yields, 


Impact on Production Cost 


Watermelon 

Of the six watermelon producing States that would be affected by an 
EBDC cancellation, Florida would incur the greatest increase in cost per 
acre. The current material cost outlay per acre per season for the EBDC's 
18 $19.76, The outlay necessary for the alternative material, chlorothalonil 
Would be $57.95, This would represent an additional outlay of $38.19 in this 
State (Table II-l4a). Application costs are the same with the alternative, 


Georgia, South Carolina, and Alabama would incur Toughly equal increases 
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in material cost per acre, The respective Outlays per acre per season 
for the EBDC fungicides in these States are $18.24, $13.30 ang $25.60. 
After a potential cancellation these States; Georgia, South Carolina, 

and Alabama, would face roughly equal Tespective increases in cost per 
acre season of $24.51, $22.33, and $23.28, [Ip Texas and Mississippi, 

the current outlay per acre per season for the EBDC fungicides is $$11.40 
and $19.00, Tespectively. A cancellation of the EBDC fungicides would 


involve additional outlays of $9.98 per acre per season in Texas and 


$16.63 per acre per season in Mississippi. 


Fresh Market Cucumbe rs 
Ss 


Table II-17 shows that in the four affected States, the range 
of cost per acre per season for the EBDC fungicides is $13.30 in North 
Carolina to $18.05 in Florida. The substitution of chlorothalond] 
(Bravo) for EBDC fungicides would Taise the material cost per acre per 
season on fresh market cucumbers form $37.72 Tespectively if the prefer- 


ted alternative aust be used in place of EBDC fungicides. 


Cucumbers for Pickles 
tickles 


Table II-2la shows the Tespective costs per acre for EBDC's on 
Cucumbers grown for pickles in the three affected States. In the States 
of Michigan, North Carolina, and South Carolina the current average 
Outlays per acre per season are $10.26, $13.68 and Sele o = respectively. 

If the EBDC fungicides were cancelled and teplaced with the chlorothalonil, 
the Tespective increases in material cost per acre per season in Michigan, 


North Carolina, and South Carolina would be $27.80, 29.07 and $20.09. 
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Cantaloupes 

For this crop, Texas would be the sole State affected DY a cancellation 
of the use of the EBDC fungicides, Currently, che average chemical cost 
per acre per season for the EBDC's in Texas is $17.10 (Table II-23a). as 
indicated earlier, the EBDC fungicides would be replaced with two alterna- 
tive fungicides if the former pesticides were cancelled, Captafol would be 
used on 50 percent of the acreage currently treated with the EBDC's in 
Texas and chlorothalonil would be used on the other 50 percent of the Texas 
acreage. The average increase in chemical cost per season that would 
be incurred with these alternative materials would be $20.27. This 
increase would be weighted by the Proportion of the Tespective acreage 
that would be treated with each material and the cost of each material 
($4.75 per lb. (a.i.) for chlorothalonil and $2.75 per lb. (a.i.) per 


Captaforl), The. rates of application are the Same for both chemicals. 


Squash 


For squash Production, Florida would be the Only State affected by a 
potential cancellation of the EBDC group of fungicides. The Current 
Chemical cost per acre per season for the EBDC fungicides on Squash is 
about $24.32 per acres (Table II-25a). A replacement of EBDC's with the 
preferred alternative, chlorothalonil would involve an extra chemical cost 
of $46.93 per acre per Season. The application cost would be the same 


» 


with the alternative (Table LI=25a): 


Changes in Yield, Quality, Production 


In the case of all of the crops in the cucurbi- Zroup, vield levels 


and grade would be maintained if Stowers were forced =0 use the alternatives 
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indicated above. No Significant adjustments in Production would be 


expected from this change. 


Changes in Commodity Prices and Farm Income 


The average U.S, Prices of the cucurbit commodities would be affected 
to varying minimal degrees by cancellation on the use of EBDC fungicides. 
The extent of the increased price would be determined by several consider= 
ations. These would include: 
(1) The Proportion of total U.s. Production affected by the Cancellation 
(2) The weighted percentage increase in Production cost for total U.S 
production of the respective commodities, 
(3) The Tesponsiveness of quantities demanded Of each commodity to 
price changes (elasticity of demand) and, 
(4) .The responsiveness of quantities Supplied to changes in the Price 

of the commodity (elasticity of supply). 

The same theory, rationale and assumptions as were used in the 
analysis of U.S. fresh market tomato Prices will be employed to estimate 
bercentage change in average production cost (see the Appendix 
to the vegetable section). For each commodity in the cCucurbit crops, 
average revenue Per acre over the pertod 1975-77 is used in the analysis 


tO approximate long-run average production cost per acre. 


W 
atermelon 


The estimates of average cost per acre in the 6 affected States 
would Tange $568 on watermelon acre in Georgia to $140 on such acreage 
in Mississippi (Table II-14b). The estimated percent increase in 


PToduction cost would range from 11.9 percent in Mississippi to 2.6 
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percent in Texas. In Table TI-14b, each of the percent increase in 
production cost is weighted by the Proportion shown in the first column 
of Table II-14b. The tesulting arithmetic Product is the estimated 
weighted percent impact on U.S. average production cost originating 
in the respective States, The percentages are shown in the righmost 
column of Table [I-14b. The Sum of the weighted percentages is 3.0 percent. 
This percentage represents the weighted percent Change in average U.S. 
production cost of the commodity that would result from an EBDC 
cancellation. 

This. estimated percentage increase in total production cose per 
cw can be used to make an estimate of the percentage change in price per 
cwt. However, information on cost changes must be combined with estimates 
of price elasticities to derive estimates of percentage change in price. 
The estimate of the price elasticity of demand for watermelons that 
will be used here is ase 18/ The price elasticity of siente: a eet 
be used here is 0.23 (14). The estimate of the percentage increase in the 


price of watermelons that emerges from this information 1s 1.26 percent. 19/ 
es 
18/ This number is an elasticity derived by P.s, George and G.A King in 


Consumer Demand for Food Commodities in the United States with 
Projections for 1980, Giannini Foundation Monograph number Zoe 
March 1971. This elasticity is an estimate of the price elasticity 
of demand for a gtoup of commodities classified as “other fresh vegetables,” 


13/ This estimate would be obtained through the use of the following 
formula: 


@ Change in price = (4 change in cost) (supply elasticity) = 1.262 
(supply elasticity + demand elasticity) 


% Change in cost = 3.0 2% 

Supply elasticity = 0.23 

Demand elasticity = 0.32 (absolute value) 

See the Appendix for further information on the aporopriate use of the 
formula and the assumptions inherent in its use. 
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Since the estimated increase in price exceeds one percent, an 
estimate will be derived of the increase in the total revenue that 
accrues to growers because of the price increase, This procedure is 
{fn accordance with the methodology outlined in the Introduction to the 
vegetable section. The average annual U.S, weighted price for watermelon 
over the period 1975-77 was $3.54 per cwt. An increase in average annual 
price of 1.26 percent would fern F- this price to $3.58. The percentage 
change in the quantity of watermelon marketed would be equal to the 
arithmetic product of the price elasticity, 0.32 and the estimated change 
in price, 1.26 percent. This percentage reduction in quantity sold would be 
0.4 percent. 

The average annual quantity of watermelon sold Over the period 
1975-77 was 25,395 thousand cwt, A reduction of 0.4 percent would mean 
that the average quantity sold would be approximately 25,293 thousand 
cwt. At the increased price $3.58 per cwt, this quantity sold would 

generate total annual revenue for U.S. watermelon growers of $90,548,940. 
| Over the period 1975-1977, the total amnual revenue that accrued to 
U.S. watermelon growers was $89,799,000. Thus, a price increase Ofel.26 
Percent for watermelons would increase the total revenue accruing to 
U.S. growers by $749,940. 

An estimate of the increase in total revenue that would accrue to 
Stowers in the Tespective affected States must take account of differences 
in the prices at which watermelons are marketed in these States. The 
following listing shows the average prices that were received by farmers 
Over the period 1975-1977. The list also shows the estimated price that 


Would be Teceived by growers in these States after 4 cancellation on EBDC use. 
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Estimated average 


Weighted average price per cwt after 
annual price per a4 cancellation on the 
Cwt. 1975-77 (2) use of EBDC 

Florida Jn25 3.29 

Texas 4.23 4.28 

Georgia 6:14 8.24 

South Carolina 7.01 7.10 

Alabama 3.62 3.67 

Mississippi 2.38 2.41 


The estimates in the above listing are made under the assumption that the 
prices in each of the affected States would increase by the same Sabapaced 
percentage as the price for the total U. S.., -1.26 percent. 

A 0.4 percent reduction in the quantity marketed in each affected 
State would result in an increased level of total revenue to growers 
in the respective States. The following list shows the average annual 
value of watermelons sold in the respective States over the period ° 
1975-1977. The column on the right shows the estimated annual revenue 


that would accrue fo growers in each State after 4 cancellation on EBDC's 
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Estimated value of 
Production after 4 


Value of Production cancellation on EzBDc 

State U975=/ 72020) use 

1000 dollars 1000 dollars 

eS TS 
Florida 29 ,146.0 29 ,373.6 
Texas 21186. 5 2195871 
Georgia PoRgsae . 19,795.4 
South Carolina 9,328.0 Oe al. s3 
Alabama 3,772.9 3,805.2 
Mississippi 1/9240 1,607.5 


of the affected States. 

The net gains or losses that would be incurred in each of the 
affected states would be the difference between the aggregated additional 
outlay for alternative fungicides and the change in the value production 
that would occur because of a price increase. These net losses are given 


for each of the affected states in the Following listing 


=. 


20/ These data are derived by multiplying the revenue ger acre in . 
Table II-l4a times the planted acres in Table II-13. Thus the 
Rumbers will differ somewhat from the Crop Reporting Board estimates, 
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Gains from change Losses from increase Net losses 


. in the value of in material cost in each 
State production affected Stare 
1000 dollars 1000 dollars 


(Table II-14a) 


Florida 227 .6 lel 24 1,484.8 
Texas 171.6 Sted 143.1 
Georgia 161.3 Spek by B77 
South Carolina 84.3 393.0 308.7 
Alabama o2e3 44,1 11.8 
Mississippi ate hs Giles: 46.3 


Total 692.6 3,08 Sal 25392.5 


e 


The amount $2,392.5 would represent the net loss that would be 

incurred by growers in all of. the affected States. poceveee 1t would not 
represent the net losses for the U.S. as a whole. The increase in the 
value of production (or total revenue received by growers) for the UeSe 

as a whole was found to be $749.6 thousand. This increase would occur 
because of the tnocrease:‘of 1.26 percent in the U.S. price of watermelons, 
Of this U.s, total an estimated $692.6 thousand would be accounted for 

by price Changes in the affected States, Thus, an estimated $57.0 thousand 
in addtional Tevenue would accrue to growers Outside the affected States. 
For the U.S. as a whole, the estimated net loss measured by growers : 


because of an EBDC cancellation would D@eS2 2550 5% 
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Fresh Market Cucumbers 
SE ees 


The methodology employed above to estimate the percentage change in 
the price of watermelon will be employed in estimating the percentage 
Drrease in the price of fresh market cucumbers. 

Estimates of average cost per acre in the 4 affected States would 
range from $1184 in Florida to $418 in North Carolina (Table II-17b). 

The estimated percent increase in production cost ranges from 7.5 in 

North Carolina to 3.5 in Florida. Each percent increase in production 
cost for the respective States can be weighted by the proportion of Uses. 
production treated in the State. Each of these proportions are shown 

in the leftmost column of Table II-17b. The sum of the weighted 

percentage, 1.63, represents the change in average U.S. production 

cost of fresh market cucumbers that would result from an EBDC cancellation. 

The estimate of the percentage change in price for fresh market 
cucumbers would be derived directly from the above estimate of the cost 
increase per cwt. The price elasticity of demand for fresh market cucumbers 
1s estimated to be -0.198. (3) This price elasticity of supply is 
estimated to be 0.1902 for fresh market cucumbers. (4) With the use of 
both price elasticities and the estimate of the percentage increase 
in production cost per cwt, one can obtain the estimate of the percentage 
change in price that would be induced by a cancellation on the use of the EBDC 


fungicides, This estimated increase in price ts 0.80. 1] 
Ss 


2l/ The estimate would be obtained through the use of the following formula: 


% change in price = (% change in cost) (supply elasticit ) = 0.8 2% 
(supply elasticity) + (demand elasticity) 


% change in cost = 1.632 

Supply elasticity = 1.190 

Demand elasticity = 1.198 

See the Appendix for further information on che appropriate use of the 
formula and the assumptions inherent in its use. 
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Since the estimated increase in Price'per cwr for fresh Market 
cucumbers is Messi chan cre percent, no attempt will be made to assess 
the increase in revenue that would accrue CO growers because of the 
increase in price. 

The estimated losses would be an arithmetic product of the increase 
in material cost per acre in each State and the average annual acres 
treated in the respective States. Table II-17a shows that the losses 
would range from $544.3 thousand in Florida to $46.8 thousand in Michigan, 


The total losses for the four affected states {fs $806.2 thousand, 


Cucumbers for Pickles 
Le 


Estimates of change in price Tequire information on production cost. 
Average cost estimates for the 3 affected States are $484 for Michigan, 
$358 for North Carolina, and $338 for South Carolina (Table 21b). The 
estimated percentage changes in Production costs are 4.5, 8.1 and 5.9 
for the three respective States (Table II-21b). In the table, each 
percent increase in Production cost is weighted by the Proportion of 
U.S. production Created in the respective States. Each of these pro- 
Portions are shown in the leftmost column of pap leat l—2 1 been Cha aim 
of the weighted percentages in the rightmost column, 0.99, gives an 
estimate of the change in average U.S. production cost that would 
Tesult from a Cancellation of the EBDC fungicides. ig 

The extent of the percentage change in price for pickling cucumbers 
Would depend on the extent of the change in cost per ton fore the (f.S. 
and on the values of price elasticities of demand and Supply. The 


- demand elasticity that will be used for the purposes of this assessment 
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is -0.4, e2/ The supply elasticity for snis commodity is aporoxinately 
0.19. 23/ The elasticities permit one to estimate the impact of the Change 
t2 cost on the price. With the use of this faformacion it is escinateg 
that the percentage increase in the price per ton for pickling cucumbers 
is approximately 0.32 percent. 24/ 

The estimated increase in price is less than one percent. Thus, no 
attempt will be made to estimate the increase in total revenue that 
would accrue to Cucumber growers because of the increase in price, 

For each State, the total losses thar would be incurred can be 
estimated by Calculating the arithmetic product of the average annual 
acres treated and the increase in material cost per acre, The estimated 


losses or added total cost of the three affected States are $354.1 thousand 


Se 


22/ This elasticity was derived by P.s, George and G.s, King in Consumer 
_ Demand for Food Commodities in the United States with Projections for 
1980, Giannini Foundation Monograph Number 26, March 1971. The 
elasticity was derived for a gtoup of commodities titled “other 
Canned fruits and vegetables.” The elasticity is measured at the 
retail level. Lt will be assumed that the percentage spread between 
retail price and farm level prices is constant. Thus the retail 


price elasticity of demand and the farm level price elasticity of 


23/' This supply elasticity is roughly that used for fresh market Cucumbers 
above. This Proxy estimate for the Supply elasticity of cucumbers 
for pickling igs thought to be reasonable since nearly all of the 
States involved in the production of fresh market Cucumbers are also 
Producers of Cucumbers for pickling, 


24/ The estimate is obtained through the use of the following formula: 


& change in price = (% change in cosr) (supply elasticity) = 0.3178 
(supply elasticity) + (demand elasticity) 


% change in price = 0.3178 

4 change in cost = 0.9869 

Supply elasticity = 0.19 

Demand elasticity = 0.40 (absolute value) 


See the Appendix for further information on the appropriate use of 
the formula and the assumptions inherent in its use. 
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for Michigan, $252.0 thousand for North Carolina, and $184.2 thousand for 
South Carolina (Table [I-2la). The total for the three affected States 


is $790.3 thousand (Tabie II-2la). 


Cantaloups 


Texas would be the only State affected to any itmportant degree 
by a cancellation of EBDC fungicide use in Cantaloups. The estimated 
average cost per acre in Texas is $1,351 (Table II-23b). This estimate 
is based on the average annual revenue Per acre for the period 1975-77, 
The estimated increase in production cost that would be imposed by a 
cancellation is 1,5 percent (Table II-23b), This percentage weighted 
by the proportion of U.S. production treated in the State gives an 
estimate of the weighted percent impact on U.S, average production 

It is apparent that such a cost increase would have a small 
‘impact on the price of the commodity. Once account {1s taken of the 
demand and Supply elasticities for cantaloups, it is know that the 
Change in price will be less than 0.183 percent, the estimated change in 
the average U.S. production cost per cwt. The estimated price elasticity 
of supply that will be used for this assessment is 0.02. (14) The 
elasticity of demand that will be used is -0.32, 25/ The change in 
the price of Cantaloups that would be imposed by an EBDC Cancellation would 
be estimated by taking into account the estimated average increase in. 


Production cost in the U.S. The elasticity of demand and the elasticity 


SS, 


23/' This elasticity of demand was derived by P.s. George and A.C. King 
in Consumer Demand for Food Commodities in the United States with 
Projections for 1980, Giannini Foundation Monograph Number 26% 
March 1971. This elasticity was estimated for a group of commodities 
Classified as “other fresh vegetables", [It is estimated at the retail 
level, re will be assumed that the percentage spread between the 


farm level and retail level igs constant. Thus, the elasticncy 
mt, 32 Would be valid for the farm level also. 
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of supply would be used directly in making this estimate of change 

in price. The estimate obtained is 0.01] percent 26/. In other words, 
the price of cantaloups would be changed to a minimal degree by the 
cost changes that would occur in Texas. 2 

Since the Bericared increase in price per cwt. for CanCaloups is 
less than one percent, no attempt will be made to assess the increase 
in revenue that would accrue to growers because of the increase in price, 

This procedure is in accordance with the methodology outlined in the 
Introduction to the vegetable section. 

The losses that would be incurred because of 4 cancellation on the use of 
EBDC fungicides on Cantaloups would be Testricted to the State of Texas. 
Mieecinete of these losses would be the arithmetic Product of the 
increase in material cost per acre, $20.27, and the acres of cantaloups 
treated in Texas, 12,425. The estimate of losses in Texas incurred by 
cantaloup growers would be approximately $252 thousand (Table Ein~234). 


SS 
26/ The estimate is obtained through the use of the following formula: 


& change in price = (%_change in cost) (supply elasticity) = 0.01) 
(supply elasticity) + (demand elastiity) 
& change in cost = 0.18 


Supply elasticity = 0.02 
Demand elasticity = 0.32 


See the Appendix for further information on the appropriate use 
of the formula and the assumptions inherent in its use, 
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Squash 


All of the Swreeeye in Florida is treated with EBDC fungicides 

as shown in Table I[I-24, The average annual acreage planted over the 

° 
perlod 1975=77 was 12,100. On this acreage, 1.8 million bushels of Squash 
were harvested annually over this period. 

The total annual revenue generated per acre in Florida on squash 
acreage was $927.00 during the years 1975-77. This information is in- 
cluded in Table II-25p along with the added material cost that would be 
incurred per acre if the EBDC fungicides were cancelled. This increase 
in cost is $46.93, trF the average revenue per acre is used in making an 
estimate of long-run average resource cost per acre, then the increase in 
material cost is 5.] percent increase in average cost. Unfortunately, 
this estimate of the increase in cost Per acre cannot be used to estimate 
the change in U.S. price of Squash chat would occur. ‘Such an estimate 
1s not possible because no data are available on the share of total U. S. 
production accounted for by Florida. 

Aside from the effect that a cancellation on EBDC use may have on the 
one of squash, it is possible to determine the total losses that would be 
incurred in the State of Florida because of such a cancellation. Such 
an estimate would be a product of the increase in materifal cost per acre 
$46.93 and the acres affected by the cancellation, $12,100. The dollar losses 


Would be approximately $568.0 thousand (Table [I-25a), . 


Summa ry of Loss on Cucurbit Crops 


The following table gives a listing of the losses on all of the 


CUCurbit crops that would be imposed by an EBDC cancellation. 




















e 3 

ot fe toot: alet. 14 2 hans eT) aa abito. 4 a} Se2579h teaups - 
eed > &iT~ ‘ Sas tig ; . 
- 


2 6 3e¥ sessete agaéioe 4#u8h S_Piere sit -4f~II 


= 


ptse et bo «001,33 ev N 


pusene 20 Bade et HOLT 24 Sos «OR 


7 


: ~ 
polteq of¢3 sevo Vilevmee 


oe 


a 
o 
: . seg Setet0eney sepevet Levens £69 


‘ > ‘oe 
t wf Sasro%n: «}- “2101 eves e112 gottsd 00.% eo 


649 2805 Lelvesar Sebbs a2 adtv geois d?sS-It 


>. 


o4T  belieanas estv eobtotanwt DONS edz 32 eanem 
de getdeb o) beans be tw; eoewver sperere ey TT 5 ECE 


- 
sec: rf 3 bios 7 5 ‘(eee s? SReToVR Mi Ok . 


saeteve nl wearieni taasteq icf Ge 


-_ 
> % i> a oe 4 = be —- P| Lia “al peseTtont ad §o 8 
: a J 


5 oe >» 46 fan? .tusoo binge Jad) beupe To enltd 2.0 a 
)ta9ec o S3hce 6) 1 éaliess ose a3ab on ervsoed ES 
_ 


Po 


ahbiveolit ¥d 203 beg 
. 
* Ts an sew NOES ap acitsifesaes « 2ef3 Joelle ads 
ec ¢J 5 J6L2 BOG? Ua 305 acs 40 tart e3ad Oo; sid )eseg al a2: 
7 
fove «whetseils < fsob So sevaoad abtcoll So eras 
~ = 
et2e t#9 Ja0> faitetem ni seestanl effe bo toubeng 68617 


sauen!| oxiink af7™ .95:,S12 .potiabiounes ef) ve bedoetia 


.(aTS-IT adigeT) Bobegedts 6.8620 elese 
a 





a 8 rs rod. ol 
—_— mig 







a 7 





J 
tis — oon 
sao. leones we benoge: od bl 
valleonss DONS me “e eta: 


ayers — 
ad Yo Lis ne eneeot ons te gaisett = sevip pidea 










i Won 
ely eee 


ee Ny *_ 


7 


- 


Watermelon Cys 335 «3 Thousand 


Fresh Market. Cucumbers | S025200 
Cucumbers for Pickling: 790.3 . 
Cantaloups ° — 2520 
Squash 568.0 * 

Total $4,808.0 


For the latter four crops, the losses incurred are in the form of re- 
quired additional outlay for nore expensive fungicides. The consequences 


of price changes were addressed for watermelon. 


Impact on Net Returns 


Production cost estimates are not available for most of the areas 
in which the cucurbit crops are grown. Consequently, no attempt will 
be made in this section to do a complete assessment of the decline in 
net revenue per acre that would be incurred by all gtowers in all areag 
from an EBDC Cancellation. However, since yleld reductions are not a factor 
in the impact of an EBDC ban, the need for production cost information is 
Somewhat alleviated. The reduction in net return arises solely from in- 
creases in the material cost necessary for disease control, 

In regard to the cucurbit crops, there are few, if any, cases in 
which the added material costs appear Significant enough to force an 
Important acreage shift, 

An EBDC Cancellation may, in some cases, have a aajor impact on net re- 
turns received by growers in a restricted local area. However, the Significance 


of this impact for the entire U.S. market for this commodity would be 


small, 
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Watermelons 


The example of watermelon production in Mississippi is an in- 
stance in which impact on net returns could be significant for growers 
but would noe be significant for total U.S; Production if crop changes 
were made on the affected acreage. 

The added material cost imposed by a Cancellation on the use of EBDC 
fungicides could induce a gtadual shift to another crop in this State. 
Table [I-l4a shows that the added material cost would be 11.9 percent of 
total revenue per acre. However, no Production budgets are available for 
watermelons in this State. Thus, an assessment of the impact of an 
EBDC ban on net returns is not Possible. However, it can be seen from 
the tables on SeeeenaLols., that there would be a small impace on U.S. 
watermelon production from a hele acreage shift in Mississippi. 

Table. II-13 shows that 29 percent of the Mississippi acreage is treated | 
with the EBDC fungicides. This percentage would amount to 0.9 percent 
Oretotal U.S, production being treated in the State of Mississippi. 

Thus, even if all of this acreage were to shift to alternative crops. 

in this State, it would not have a Significant impact on the supply of 
this commedity in the U.S. 

The net returns on watermelon production in Florida warrants closer 
attention since a much larger percentage of U.S. watermelon Output is 
accounted for by production in this State. Table [I-13 shows that 
Florida acreage treated with EBDC fungicides accounts for 26.8 percent 
OL PUY S’. Protection. [Ff growers were forced to use sRlorochalonil (Bravo), 
the added cost Per acre would be $38.19 (Table [f-14,). snis increase 


Would be 7,7 percent of total revenue per acre as shcwn ia Table bla labe 
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Table II-15 shows a production budget for one area in Florida—the 
Immokdalee-Lee area, This budget covers production cost for a very 
small percentage of the total Florida watermelon acreage. For the 
1976-77 period the acreage covered by the budget is 220 acres. Table 
II-13 shows Shae the average annual acreage for 1975=77 period was 
59,000 acres in Florida. Thus, the prodcution budget covers the area 
in Florida that is less than one-half of one percent of the States 
total acreage. Since there are no other production budgets available 
for this crop in this State, it is a matter of conjecture concerning 
the extent to which the budget may be representative, 

One of the differences between the area covered by the budget 
and the average for all of Florida can be found in yield per acre. 

The budget data shows that the yield per acre in the Immokalle-Lee atea 
is 431 ewt per acre per season, However, the average yield per acre 
Pet season for the State, as a whole, is 152 cwe per acre per season. 
It is thus apparent that the average productivity per acre in the area 
Covered by the budget differs significantly from the average for the 
entire State, Thus, the revenue per acre and cost per acre would not 
be Tepresentative of the State of Florida as a whole. 

The increase of $38.19 in material cost per acre would reduce net 
Teturn per acre in the Immokalee-Lee area from $356.81 to $318.62. This 
estimate is based on the assumption that the net return shown in Table 
II-15 for the 1976-77 period will also hold for later periods. Certainly 
an increase in material cost of this magnitude would have ninimal effect 


On acreage allocation in the part of Florida covered Dy the budget. 
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Fresh Market Cucumbers 
cS 


AS noted above, Florida is also a major Producer of fresh Market 
cucumbers. 27/ The increase in cost per acre that would be imposed by 
an EBDC cancellation 1s $41.33 as indicated in Table [I-17a. The table also 
shows thac eee in cost would be 3.5 percent of the annual total 
revenue per acre=— $1,184.00. | 

Tables [I-18 and [1-19 show total Production costs for fresh market 
cucumbers. 28/ The two areas covered by these budgets are the Immokalee-Lee 
area and the Palm Beach-Broward area. The difference between total 
prodcution cost and total crop sales in the former area of Florida leaves 
a net return to the growers of $82.72 (Table II-18). The added cost that 
would be incurred for Chlorothalonil, the preferred alternative, 
would eeiice this net return to $41.39. Such a reduction in net return 
could eaduce a shift in acreage to other crops but the extent of such 
a shift is estimated to be small. Ly 

In the Palm Beach-Broward area, the net returns per ace in the 
1976-77 period averaged $132.70, as shown in Table II=-19, 29/ 
— 


27/ The description of Florida's share of U.S. prodcution is found at the 
beginning of the section of cucurbit crops. 


28/ These budgets do not include an imputation for management cost. The 
net revenue or net return are Created as returns to management. 


29/ The budget shown in Table II-19 does not include an imputation for 
Management cost. 
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The use of Bravo instead of EBDC would add $41.33 to the cost of pro= 
duction cost per acre. ‘This increase in cost would reduce net returns 
Goes PCr Season to $91.37. This level of net TeCurn per acre would 


be adequate to impede any shift to alternative crops in Florida, ay 
Cucumbers for Pickles 
SS 


Production cost budgets are not available for the three States listed 
in Table [I-20. Thus, no judgement can be made concerning the impact 


on net returns of an EBDC cancellation on this crop. 


Cantaloups. 

Texas would be the one state affected by a ban on the use of EBDC 
fungicides on cantaloups. The change in cost that would be imposed by 
such a cancellation is $20.29 per acre (Table II-23a). ‘This increase in 
material cost per acre is only 1.5 percent of total revenue generated per 
acre in Texas. [t igs doubtful that an increase of this magnitude would lower 
het returns to the point at which there were important acreage shifts 


out of cantaloup production into alternative crops. 


Squash 


The EBDC's are currently used on 100 percent of the squash acreage 
in Florida. It 1s expected the preferred alternative fungicide, Chlorothalonil 
Would be used in all of the 12,100 acres currently treated with the 
EBDC fungicides if the latter material were cancelled. The added cost 


that would be incurred by growers would be $46.93 per acre, Tables [I-26, 
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II-27 and [I-28 show how such a cost increase would affect the level 
of net returns in squash Producing areas in Florida. [n the areag of 
Dade County, Immokalee-Lee, and Palm Beach~Broward, the net recurns 
per acre are respectively, - S369 le $329.57, and SB a dies Obviously, the 
cost increase could be easily absorbed by Stowers in the Immokalee- 
Lee area of Florida; the increase in cost for the alternative fungicides 
would reduce net return Per acre to $292.64, This level of net return 
would still be very high compared with other vegetable crops grown 
in the State of Florida. 
In Dade County, growers incurred a loss per acre of $8.91. An 
increase in cost of $46.93 would increase this logs per acre to 
$55.84 if the Teason for this loss per acre were to persist. However, 
Table II-26 shows that losses were incurred in the 1976-77 period 
because the yleld had fallen from the 5-season average. If yields had been 
maintained, the net return would have exceeded $100 per acre, This 
net return per acre would permit the Dade County squash growers to 
absorb the increased cost for fungicide without being forced into al- 
ternative Crops. [Itisa reasonable expectation that yield levels 
for squash in the Dade County area will return to a leve] equal to the 
5-season average. Thus, no acreage shift would be expected in this area. 
In the Palm Beach~Broward area, a similar situation arises. The 
additional Pe that would be incurred for the alternative fungicide, 
chlorothalonil, would reduce the net return per acre from $18.25 to $28.68, 
However, Table II-28 shows that the yield per acre for the 1976-77 period 
¥4a8 26 bushels below the 5 season average. If yield nad been maintained 


at the 5~season average and if growers were to have received the price 
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of $7.85 (shown in Table TI-28), the total crop sales would have been 
more than $200 greater’ than the value shown in the table. With this 
level of gross returns per acre, the growers in the Palm Beach=Broward 
area could much more easily absorb the added cost that would be incurred 
for chlorothalonil. Tt is assumed that future yield levels 

will return to a level equal to or greater than that of the 5 season 
average. Thus, no acreage shift to any alternative Crops would be 


anticipated in this area in Florida. 


Consumer Impact 
Se 


Changes in the Quantity and Quality of the Product Available 


The preferred alternative fungicide, chlorothalonil, would be 
equally effective in the control of diseases affecting cucurbits. Thus, 
there would be no reduction in the quality of the vegetables in this 
group of commodities, | | 

The use of the preferred alternative fungicide would result in no 
yleld reductions for any of the Cucurbit crops affected. Thus, there 
would be no reduction in the quantity of any on the Cucurbit vegetables 
available to the consumer. [In the case of watermelons, there would 
be an estimated 0.4 percent reduction in the quantity Produced, however 
this adjustment would occur because of the upward shife in equilibrium 
Price. This increase in price will be mentioned below in regard to 


Changes in total expenditure by consumers, 


Changes in Consumer Expenditure 


The increases in price of the cucurbit vegecadies shat would occur 


because Of an EBDC Cancellation are estimated Co be small ae the fara level, 
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The increase in price was estimated to be less than one percent for 
all of these commodities with the exception of watermelons. [t is 
assumed that for all of the curcubit commodities except watermetons, 
the increase in price at the retail level will be small enough to 
ignore. This “rule of thumb” is in accord with Procedure specified in 
the Introduction to the vegetable section. Thus, it is also assumed 
that there would be no “significant” additional Outlay on the part 

of consumers for cucumbers, Cantaloup or squash ag a result of price 
increases induced by an EBDC Cancellation, 

Since the increase in price for watermelons is expected to ex 
ceed 1.0 percene at the farm level, an estimate will be made of the 
extent of the increase in price at the retail level. This “rule 
of thumb” is in accord with procedure specified in the Introduction 
. CO the vegetable section. 

The estimate of increase in price at the retail level Sh err 
account of the Marketing margin between the retail price and farm 
level price. The assumption is made that this margin remains relatively 
Stable through time. The estimated marketing margin for watermelon 
1s 31.3 percent. BOimaThis percentage means that the farm level price 
1s 68.7 percent of the retail price, The average annual farm level 
Price for the period 1975-1977 was $3.54 per cwt. If the marketing 
Margin for this period was 31.3, the implied retail pote ew ls. 'S5 115 per cwt. 

The determination of response of retail level srice change in 


Price at the farm level requires some knowledge of the elasticity of 
ee, 


30/ This Percentage is an average for 9 fresh marker vegetables which 
does not include watermelons. The vegetables tncluded Carrots, celery, 
cucumbers, lettuce, onions, potatoes (round white), potatoes (russet), 
Spinach, sweet potatoes. The estimated percentage is based on 
Ptices for January 1978 as Teported in the publication Vegetable 
Situation, Economics, Statistics, and Cooperatives servi Came ce 
Department of Agriculture, May 1978, 


2383 

























7 a 

A a 
~~ Jo3 ea Si; antl o soa] of -03 SS OBIE naw eostq B y 
a= - 
sew Yo nortesers wft doaw Oaks 
inoaws of9 to Lis 
yors lane « ‘y level Listes of3 38 SaraG 
Te ‘ 


" “ > ‘ ni@J iIODVUA Esa & * dowetd3 40 elit” @8 


> yeevaee ‘ajgeper af3 09 Be 


i) 
a fall 1 uow 
4 Od, Lila =249 & pie OL 20 » a - 
< 
30 cusleses: etedev 509 sof @ 


Sd ae yd desu 


een eo . Tt. * esolca cl eras teas 


s? 5 p+ les e2i% nl gesetonl | " 
2 +1 fe gsbesota daw 62369568 ol ¢é 


E) 
.noitscee oltai 


at 
temem fave! . siz Je ealte si eesetsal 30 OF7REe 


co 
_ 


a7 ey - hes ens i ers ed a2g"° sm goalies tas a 

j _ 

i 
vig isels f tee iipzae 61°39 Sard Sb gi co's¢myeEs odT , 
ptiess . 4 iste«e os +s wy = be pe ises eriT «oats 
eaahac jiavel oi SS Sal creed &ebtiosaol7 eg ciaT \OE 
level @r23 lar egevevs ofl .osttq lieie7 Ons %¢ 


gnivevtes of3 IJ .owe seq 82.t2 eae TICT“EtEL” 


. 


tun pee FL. PP 3 etre Laoves betior! of2 ,f.14 Gen Sara = 


‘ 
ri 4 7 > 7o¢ lore. liad 16 sRco £37 to aotsieee 


to ¥iidiveris e*: to epbeiweed amas astivpes teva mas ; 

galsv 2elcateke: Devtaa deat> @ tet agatevs mo 
.wzels> , #207985 watts ni esivnoeger sf> .enosentes oe 
-(Je2eet) peotesc, .\scicw beyet) esosateg ,ehOdne 41 e203: 
ho benet ei SenINsoieg Sethelses ef7  s! | 

: : | Eideeae ppiiatsidne aa? ns bes me yo as ei 


Oy aprvase. est iow ace.) bf ohapt; aa 
e ad ai —— a0) ia T.. i* 


“o9 
ct 


i 


orice transmission. ay Unfortunately, no such elasticity igs available 
for watermelons. - Of the elasticities that have been Calculated for 
fresh market vegetables, that of fresh market tomatoes is highest with 
a value of 0.92 (11). This elasticity indicates that a one Percent increase 
in price at phesfard level will induce a 0.92 percent increase in price 
at the retail level. [¢£ this elasticity ts used aS a proxy in estimating 
the change in retail level price for watermelons, one would derive 
an estimate that could be considered a maximum. Thus, a 1.26 percent 
increase in price at the farm level would be followed by a maximum 1.16 
Bae increase in price at the retail level. 32/ This increase would 
shift the retail level price upward from $5.15 per cwt. to $5.21 per ewt 
(hundred weight). 

The marae annual quantity of watermelons marketed over the 1975-77 
. Petiod was 25,395 thousand cwrt, The eat inered quantity that would be 
Marketed after the increase in price would be 25,293 encdeead Cwt. This 
reduction would be 0.4 percent, 33/ It is assumed that these quantities 
would apply at the retail. Thus, estimated consumer expenditures would 


Ss 


3l/ This elasticity is a ratio of percentage change in price at the retail 
level in response to a one percent change in price at the farm level, 


32/ This estimated percentage would be obtained by multiplying the 
elasticity of price transmission by the percentage change in price 
at the farm level. 


33/ These estimates were described in the section above on estimated 
increase in price for watermelons. 
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increase from the average annual value of $130.8 million to a ‘axinum 
Ofect31.8 nillion, tn other words, the estinated naxinun additional 
outlay that would be’ made consumers is approximately $1.0 million. 

This estimate wees reflect the impact at the consumer level of a4 Cancel=- 


lation on the use of EBDC fungicides on Curcubit vegetables, 
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Table II- 146 Impacts on Production Cost- Watermelon 


: Proportion of ; ave. Revenue "Increase in "Ese percenc "Est weighted 
, U.S. production ° per acre ‘material cost ‘change in /percent impact 
State , treated in the ‘° 1975-77 ‘with ale. ‘cost per joa U.S. ave. 
; States 1/ , (est. ave. Cost) ‘fungicide 3/ ‘acre ,production cose 
; : ase : ¥i 4/ 
Florida 0.268 49m 38.19 7.7 2.06 
Texas Q.112 380 9.98 2.6 0.29 
Georgia 0.063 568 24.51 4.3 0.27 
South Carolina 0.042 424 22533 Se3 0.22 
Alabama 0.005 259 23.28 9.0 0.05 
Mississippi 0.009 140 16.63 11.9 Q.11 
Totals 0.499 3.00 


1/ Source: Vegetable 1977 Annual Summary Crop Reporting Board, USDA. The proportions are 
obtained by dividing the percentages in the right most columm of Table [I-13 
by 100. The total 0.499 represents the proportion of U.S. production treated. 


2/ Source: Ibrid. The average revenue per acre is assumed to be equal to the average 
cost per acre for the purposes of this assessment. The rationale for this 
assumption is outlined in the appendix. ‘ 


3/ Source: See Table II-8a. 


4 Each item in the column represents the percentage impact on U.S. production 
cost originating in the stace. The colum total, 3.00, represents the weighted 
percent change in average U.S. production cost of the commodity chat would 
Fesult from an EBDC cancellation. Ree 
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table [I-15, Natermelons: Coszs and teturns in the Iumokalee-Lae 
' 3f2a 5-geason average 1972-76 and 1976-77 
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Table II 17b Impacts on Production Cost- Fresh Market Cucumbers 


* Proportion of * ave. Revenues , Increase in , Est. percent, Est weighted 


, U.S. production * per acre ; matertal cost .change in . percent impace 
State , created in the ° 1975-77 , with ale. ; Cost per :on U.S. ave. 
, states 1/ . (est. ave. ae ; fungicide 3/ . acre : production cosc 
: ; ih ee : 4/ 
Florida 0.319 | 1184 41.33 3.5 2 i212 
North Carolina 0.016 418 31.35 7.5 0.12 
South Carolina 0.078 155 27.93 3.8 0.29 
Michigan 0.018 717 37.72 5.3 0.10 
Total 0.431 : 1.63 


a 
1/ Source: Vegetable 1977 Annual Summary Crop Reporting Board, USDA. The proportions 
are obtained by dividing the percentages in the right most column of Table 
TI-16 by 100. The total 0.431 represents the proportion of U.S. production 
treated. i 
2/ Source: Ibid. The average revenue pet acre is assumed to be equal to the average 
cost per acre for the purposes of this assessment. The rationale for this 
assumption is outlined in the appendix. 


3/ Source: See Table II-8a. 


4/ Fach item in the column represtns the percentage impact on U.S. production cost 
originating in the state. The colum total, 1.63, represents the weighted 
percenta change in average U.S. production cost of the commodity that would 
Fesult from an EBDC cancellation. 
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Teen a 7 marleig76=77 
ree ante 


EG GEG 6 oo iy Gs ony “5 
Mumbee of aczes 2. 2... LL, ORO eek* ae be ice’ te 'erie, 3 790 
Average acres per grower... 3 te to aie Snr 132 
Average yield per acre (bushels) . .. a) Oe 262 


Crovine costs: ; Average per 


Acre 3usael 


Land rence e e e e e e e e @ oo e e e e e e eo e e oe e e 33 2782 
Seed J e e e e e e e e e @ e es e & e a s e e e e e e @ $ 17.382 by 
Fercilizer ior Se Ost Ono relie . el ¢) 6 FOOT eS é : 173.52 3 
Sptay and duse ww 2 LL, cectaere «fu. .. 3 17 g¥33; 
Cultural labor... , Rm PhS Sy tae se 6 FU. 32202989 $ 
Machine hire... 2... MMe BOSS te ee Ho. e Ls Eig PEs 3 
Si ORS CE GREETS 9s PS ag or 
Repair and caincenance. .. . Mee ee a hl, gg MSE SG4 
Depreciasion .. 2... PR SO a eae ey De > Bers 
Licenses and iasurance . . Beh 4h 9) 4y 9s) eres 3. 26281: 
Interest on oroduction capical (9% = 4 months) . . , - 3 26.388 ; 
Taterese on capical invescad (ocher chan land) . . , » 3 6.40 ; 
ae : 13.58 Py 


Miscellaneous expense . . SE Aenea ens) e. 6) en ca ck; 


ee 


Total growing cose . . ., ee ee ei cree ey yaar 


Harvestins and marketing costs: 


736.44 :$ 2.311 


Picking expense 2... 2... Cecetatsowenons ~~ «6©6¢ 6 280529 : «61.070 
Grading and packing expense .. 2... SAR A AE es) 2E3e12) : popes 
Containers cD BA BY Re te eS a Fie Oe +a news Te” «6 6 3 139.388 : ~534 
Hauling ADE EOE EPS ae eC er CRO O RC me ns 6 6 $ 48.52 ; 5 absyh 

Oe ke ke ae be 8 ee wees Be. 6 e $ 43.26 @ 16S 


Selling e e e e e e e e e e 
Total harveseiag and narkecing cose. 2... 1, Sea es (7 25¢07e. - 2.767 
71461.51 : §.573 
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Toeal hacvescing and markecing cose... ... $62.50 : 336.350 
BRetateerog cose... we wl. SALEY Phar eae ae eee ee s 12697762 : 1904 90 
Seopmeales’ . . . Co kk kk ke Ae tee ys; apie? A 2 12 20S : 1833.30 
Me€ return ......, LO he) eg ag eee >$=101.37 aS Bey sie4 
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31 ct as iis os é Bie) A E 
-23-2 22-17. © lccumbers: SSStS anc Teturas i2 che Pain 3each-3rowar- 
a>2a Season 1975-77 


ee 


. Tsea ‘ : 2975-77 
—————————— — — 
Zumber of srovers e «© © @ fe © « efe ¢ «€ «© @« 8 o & 3 ‘ome 
DUmBeeTeol £0709 0. «is soe 6 «ele 0 « « « « « 290 

Avetage zcses ser grower . 2 1 2 we we ee te ew SE 97 

Average yield per acre (bushels)... .. 2... 3 198 


Growing eoses: ' Average cer 
e ee 


5 Acre 
Land TENE . © «© © © © © © © © of © @ @ © © ee 8 $ ples 
Seed e e e e e o e & e e e e e e @ e e e e e e 3 39.53 = 
Bee et OSs ee os st eneh eos: ates s 6 «0 0.8 78.33 
BESAVS0G CUSE 29. «4 efe 0 « ae 6 6 os we 8 74.95 
Cultural Laser e e ie e a e e e e e e @ a e e e Py 231 e 30 
Peet O@Enise ere. Me...) Gls 6 5 ee 0 cee 6 e 2 15.08 
Gas, eil and grease oo ec ee ee we ew ew ew we 8 38.68 
Repair and eeiacicades 5S oa Gop Boca eye 46.25 
Depreciacica orrempe) 6116 6 @ 6 6 oF @ ¢ «4 ¢ © -« « 3% 30.34 
Licenses and insurance. ge. Peter oer ores 33.89 
Taterese on Darah tee etpizal CMe yeep. : 19.86 
Tncerest on casical invescad Yocher than land). : 4.55 


-31.29 


Miscellaneous pene ete Re oe Coen CPR ee 


Total growing COSE ew pr ee eee Lyne: A Pe 716.63 


Earves¢inz and sarkeeine costs: 


Picking “aA he a Ope oe 181.39 


Grading and sacking expense . 2. 2. 1. 2 2 2 0 eo 3 106.34 
OTE RET, AS Bee Se FO ee ee Li2ek3 
S Hauling Smne 61 hen.) e) @ (6 fel ome, 6.ne) @: 0° 6 6. 6 “e. 0° s 29.54 
Selling <5 e e e e e e 6 e e e e @ @ e e e e e e 3 Zeal ‘ 


Total harvesting and sarkecing <css€& . - 2. 2 « e 462.81 


BOER IMCTOSECOSE ©; cc) obs) cuue) oes Ple 2 ss 6 3 1179.44 
Coop sales siete Lele). 6. 6b, 6mne ome 6°Ber 6 © © © @ 8 1312.14 


Yat bs 0-413 -—- Pe er et et ee St oc Ye $ ASSO 





1976-77 vance ser acre 


Froa To 


Yield (bushels) & & syeo r e @ e 6 @ « e 150 : 233 


Total growing COS Er. s. 6h 6 netne. ere (eye, ¢ « « -© “e $ $86.21 Py $ 801.09 
foetal harvesting and saarkecing cos¢ . 2... ss 352,50): S252658 


PUEMIMCCSONCOSE |. + =) 5) s we ite sis. 0 o te $ 9338.7. : 313.33 
. Crap SALAS Ce os oMhe ls) of 0) oh e, omne. eee «© © « «@ 0 $ 930.00 : 18S Geen ar, 


Yee WOCUuCA awe chile) steel sof 6 e) @ ele ee ¢ ¢ © © « 8 $ -38.71 Py $ 2294 





Seurce: D. i= 3rooke, Coses ptmd JVecucns From Vevegaaic | ri Cras Rit 0 eG eta 


Sesson 1975-77 wt 2h Comaarit A ea faseicuce at Food gad ape tcul cued 
a EEO =e 
Setences, University 3¢ Florida, Caiacsvilie, “srsn La73. 
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Table II 21b. Impacts on Production Cost= Cucumbers for Pickles 





e 
e 


Proportion of * ave. Revenue , Increase in . Ese. Percenc. Est weighted 


, U.S. production ‘per acre ; Macerial cost . change in : Percent inpace 
State , tFeated in the ‘1975-77 ; with ale. Upc nce rel eam one. stracet 
, States 1/ . (est. ave. cost) ; fungicide 3/ , acre : Production cose 
; : 2/ : : ae 4/ 
Michigan 0.106 $ 486 $ 21.80 4.5 0.48 
North Carolina 0.036 338 29.07 8.1 0.29 
South Carolina 0.037 338 20.09 5.9 0.22 
Total 0.179 _ 0.99 


1/ Source: Vegetable 1977 annual Summary Crop Reporting Board, USDA. The proportions are 


; obtained by dividing the percentages in the right mose column of Table II-20 by 
100. The total 0.179 Tepresents the proportion of U.S. production treated. 


2/ Source: Ibid. The average revenue per acre is assumed to be equal to the average 
cost per acre for the purposes of this assessment. The Tationale for chis 
assumption ig outlined in the appendix. 


3/ Source: See Table It “21 a. . . 
sf Each item in the colum represents the percentage impact on U.S. production 


cost originating in the scate. . The colum total, 0.99, represents the 
weighted percene change in average U.S. production cost of the commodity 
that would resule from an EBDC cancellation. 
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ie TI-23b. Impacts on Production Cost — Cataloups . ‘ 





* Proportion of * ave. Revenue , Increase in . Est. percenc, Est weighced 
° U.S. production : per acre , Material cose ; Change in : Percent inpace 
State , treated in the , 197S=77 , with ale, Hgoeceret an a; on lS) ave" 
, States 1/ fase, ave. cost) . fungicide 3/ ,acre : PFOduction cose 
: : Sian : : 4/ 
Texas Q.122 $1351 20.27 i353 Q.18 


1/ Source: Vegetable 1977 Annual Summary Crop Reporting Board, USDA. ‘The proportion is 


obtained by dividing che percentage in the right most colum of Table Ir-22 
by 100. 


2/ Source: Ibid. The average revenue per acre is assumed to he equal to the average 
, cost per acre for the purposes of this assessment. The rationale for this 
assumption is outlined in the appendix. 

3/ Source: See Table II-23a. 


4/ The number 0.18 represents the percentage impact on U.S. production cogr 
Originating in the state. . 
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Table II-24, Acreage and production affected - Squash. 


States : Ave. acres > Percent acres > Expected annual =. 


Production in 
planted > treated - EBDC > acres treated : the State 
1975 - L977NT (4: 1976 2/ > with EBDC : 


: $ : :__ 1000 bushels 
Florida 12.100 100.0 2.00 1,815 3/ 
l/ Estimate obtained from the Crop Reporting Board Field office in Orlando, Florid: 


52] Source: EBDC Fungicide Use in Agriculture, USDA/STATE/EPA Assessment Tean; 
Part II, an Analysis of Current Impacts Co Agriculture from 
Changes in EBDC Use Patterns, 


3/ Source: Florida Agricultural Statistics, Vegetable Summary 1977, Florida 
Crop and Livestock Reporting Service. 
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Table [I-25b. Lapaces on production cose - Squash 


- Average cevenue Tacrease in * Estimated 2ercenr 
4 . e .y 


State * per acre * Material cose " change in cost 
* 1975-77 (ese. ‘ with alcernative: per acre 
* average cost) 1/* fungicide 2/ ; 

Florida $927 46.93 ser 





1/ Source: Table TI-2S5a. The average revenue per acre 13 assumed to 

Zz be equal to the average cost per acre for the purposes of 
this assessment. ‘The Tationala for this assumption is 
cutlined in the Appendix. 


2/ Source: Ibid. 
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Squash: Costs and returns in the Dade County araa 


3-season average 1972-76 and 1976-77 
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iS-seasoa: 


: averare: 1976=77, 





3 6; das 
> 61236 ; 1250 
3 206 ;: 179 
? 144; 124 
' Averzee cer 
Acro —iédAcre Zushel 
:$ 36.21 76a 2 
: 16.02: ype hy 
: 67.33 ; 68.02 ; 
2 63.37: 66.11 : 
= 38.97 : 65.74 $ 
$12.32: 13.57 : 
: 23.382: 28.39 : 
> 33.16 : Sasd Sas 
$ 22.73 : 21.37 : 
> 27.462: 38.146 3 
-eesooes 112? : 
s 3.28: Rieh.j Ft 
: 9.37 : 15.59 : 


2 381.88 : 619.16 $3 3.380 


: 134.43 ; pee 3 

Lee Pe yp oe 
0.06 : L$.6$ :; 245k 
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1976=77 tance se- acre 
To 


?roa 
Bol 8s : 163 
«6 $ Site 35 $ $24.64 
Ee Oe 223505 604.56 
Sani 631.21 SERA 
ayia © 442.00 39 2886 
Pit ak Le Sei hd ee, Seetea tT 


Source: 2 ae Srooke, Costes ang Recuens tesa fevetadhie Cerae, 2% Flouetds, 


Se2s0n 1976=77 ter Coesirisoms, [ase.suee of Food 3a. 
sville, Marcy LV7a4, 
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Table [I-27. Squash: Costs and returns in the Tmmokalee-Lee ara 


= 
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: j-season average Do) 2=/o7and "19 7Ge7 7 
iat . 3S-season: Tee 
: Tees errrete 1976=77 






Wusder of SLOWers: 7.5. se cs OF Oh Oe IC OY tn A 5 by § 
Sumber of SCE OS" “e's te) eee 6 OO 1 Oh ey ky x ae 945 : 1336 
Average ‘acres ser grower. 1 ws i eCMelevese 2 ¢ 1$9 ; 225 
Average yield per acre (bushels)... siete eres 137 ; 214 
Growing costes: . Averaze ser 
Acte Acre Zusnel 
Land Tene ee oe @ @ e@. Pa Ov eh CP ek We ee 33 2aea 2S 5Le55 s 
Seed ln GE CD we a eae 4 Cieme tole eee he 13.34 : 7 ik Cae . 
Fertilizer DO OC TOE SOL a ihe rt eins Gey ory Creme ens 3 Mikes yap P4 132.40 
Spray and duse LE OEE EIS EK ae area ee «@ & 63.27, : $1.05 ~ 
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‘Total groving cose. el. 


. : e ° 
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393.22 : $35.36 :$ 2.595 


Picking expense... .. 2. sem cmemelic sememstL Lo. LO 134 14.0 - -§23 
Grading and packing expense... 2. eee e = 128.31 : 154.62 : pte 
Coatainers 2 ......., OTE Oo Mee Oi i Me Yea Se Ae ae 805 
See ES SSS AS Gi Se! | 249 

SMORC He uemele kee cus ty els ih pak | 44.33 : wad. 


Selling ad e e e e e e e e e 
‘Toeal harvesting and markecing costs .. 


oes es 5. 2 842.20 :1069.51 :° 6.998 
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wesals57647:5529697) 89) 5t8 


Bat re cu ma e e @ e e e e e e e e e e @ oe e e e 
— eos 1976-77 vance 35e 


f acre 
eo 


. Froa Rc) 
—_—_ =p 


£48.99 : $14.17 : 2.403 


1s9 -; 3c0 
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Table [I-28, Squash: Costs and Tecuras in the Palm 3each=3roward 
. aTe@a 5-season average 1972-76 and 1976-77 


: ; 3S—seascoa: 
bees Serre 1976=77 


pemmber Of) groversin, Biksseneuss « se 6 ce e 3 eh E: 4 
Rumber of GTQS . ©. 2 0 © 0 ew wo ee © @ @ @ ee S$ 239 : 169 
Average acras per grower... ee te $ 46; 42 
Average yield per acre (bushels) . 2... Pd 124 : 98 


Groving costs: aa oe Averaze se> 


; Acre Acre Zuscel 
Land veag es Sore eo@eeeereeoeoeee 6 3$ 41.37 . $3.09 : 
Seed . oT) ARP OMACRECE CaO ane: eee ©. 6 ¢ «06 « ¢ : 13.19 3 19.89 ° 
Yereilizer Sa <a ete 1 Oe 6) eile 6) a6) 6 0: 6! 72.39 : S225 : 
; Spray aad duse Oe ee oe eo 8a ea 6 Le 6 @ eee ae 46.38 : 47.50 4 
Galeural labor teTre ewrer oWtee éWelte tie: «mee Ci Ci dine 68.83 ° 91.92 $ 
Machine Riteeoe. ea. Cen e Cen emele ele se ie 2 2heoal rp PP Aal ot 
Gas, oil and grease ........, Saiemetemers urede59 62 027 47 07s 
Repair and Saiacenance .. so eMemle Ome ©@ eb edlc 29.77 > 36.3883 : 
Depreciation... 2. 1 ect tte oe $ 3.63: 29.89 : 
Licenses and insurance... ... Suisliviel sites 246L2 93/9 20.38 
TIncerese on sroduceion capical (92 = 4 monehs) : 10.94: l1.51 ; 
Tagerese on capical invesced (ocher chan land) :. 3.584 : 6.09 ; 
Miscellaneous expense .. 1... ww, ee oe $ 17.88 ; 7.08 : 


Tecal growing cost eee e eee e Ni eWeme cos cn 2 402.53 


: Harvescing and sirkecine coses: 


423.98 :$ 4.377 


Picking and packing excense ........ e = 151.64 : 169.64 : 1.731 
Containers O16) 05,0.) 8. 10) 6 6. 6. oe ee ee eo ee F 97.76 : 109.49 ;. hs Of 
Zauling OE OOO OO OO Oo A ee Go FF BS Bt pee 17.19 pO a ed 
Selling Mme tte ee 88 6 ee ee tw tll lw fl CoS? 7S 3 aoe 


Total barvescing and carkeacing cose . 2... . : 294.50: Dehohigess 32259. 


Total croe cose 2... www tt Cesta soso POST L oes) PSL ees tT. 666 
CEOD SALES MINH. ceiieirciee caine nu ey eno ces 0 oue 2 PogclLom- 69. SOG: 8). 387 
Zee tetura eo om, Or O10 Oe) 6.6) ¢.) 6) «6 (6 6) /@ :$ 34.98 :$ 18.25 7S -136 


| . 


1976=77 canze ser acre 
See 


From za 

Yield (Sushels) ene) SOs 6 CM Omen 0. O16 116. 6 1c) «3 e)6. ¢ 60 ° IL Sife) 
Total gcowing cose 2 2. ee ee ee ee we tS) (322.802 $058.05 
Total harvescing and marketing cose... . 1... 8: e2nc00: 493.69 
total crop cose ~ 2 2 0 wt tw te ee tet tet 2 583.$0: 283.a¢ 
ROOGESS LAS sie) 65 6 8 0 es es et tw te 8 480.00: i033..c0 
nese se a Ses COL 5 taS; 9200.6 


PMCULOCUPR Mls leis) aes 1e)e eo 4 te 


Source: 0. L. Brooke, Coses-and Zecuens S224 Veertanlo Ceoos in Flociaa, 
Season 1974277 wlth Camaarisons, institute vl Food uad Apetculcucal 


Sclences, Uatversizy at Floelia, Culnesville, Macen i'd738, 
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$, MAJOR DISEASES CONTROLLED: 
cs, ALTERNATIVES: 


Major registered cheaicais: 


State recommend3tioas: 


Notechemical conerols: 
See el OLS. 


Effie of alternatives: 


racive >erformance: 


Comparative costs: 


Conclusions 


|) SXTENP oF usa: 


Active ingredient basis: 


|: LOCtatrous op ANALYSIS: 


+ PRINCTPAL NULYST AMD DATE: 





SUMMARY JF SCUNUMIC IMPACT AMALYSIS oF Spay EEE Ye) 
SDC “SE oN CALUNS 


Z3DC ise om commercial seiva Prodact:on ia Texas, ‘uw Yoem, Micatgan, ang California. 


sueney “Uliew, Purpie 3loccn, anu seotrytis Loaf J.igne. 


Syrene aod Slorochaloai) 


Numper 5f Scares Recommending ‘cr Jiseases 
nt LIES 


Downey Purple 
Mildew 3lotch Socrvtis 
=3p¢ 29 29 23 
Dyrene 12 M 17 
Calorochaloas) 3 7 12 
Mo alternacive to 9 9 4 
=BDC recommended 


Dyrene and Calorechaloni} ptowide equipment disease control as compared to =BDC.: 
Yields and quality vould remaia she same if alcernacives co £3DC ace applied. 


Season Chemical Cose Per Acre 
Se, 


Stace ExDC Alternative Difference 
Texas $13.30 321. 3a4/ $ 3.08 
New York 27.16 47. 3aL/ 20.62 
Michi gse 18.26 42.751/ 26.51 
California 15.96 26.94L/ 3.98 
A Clevechsleat? 
2/ oyrene 


Disease control, yields, snd quality for onions cas be maincained with regiscered 
and recoemsaded alcernacive chemicals. 


Current usage is estimated to be 840.000 pounds active ingredient ca 52,60y areas 
in Temas, New York, Michigan, and California. Appromimately 252 of cotal U.S. 
production is treated in those 4 scaces. 


Jeers face average production coset increases of 0.42 1a Texas, 0.9% in New York, 
1.12 fa ‘Michigans, and 0.32% ta California. Total annual {acreases are $180,069(TX), 
$218,237(sY), $97,233(MZ), and $20,240(CA). These cost <nereases showld not toduce 
Signaificane shifcs ia cropping patterns. 


Mo warket shifts are expected. 


Quantity, quality and srice should noc change significancly {¢ alcernacive 
chemicals are used. 


Nome expected. 
Mot favestigaced since economic impacts are ainiasi. 


Veage data vas provided by £BDC Assessment Team zee@cecs Sased on versconal cnowledge, 
comtacts with colieagues, and soee published .afocmacion. dlace formed Survey jaca 
weTe not available, chese cean members provided che ses¢ currencly available data in 
this ares. ; . 
Jona Braclaad, USDA 

Cary Ballard, EPA 

September |, 1978 
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Onions 


User Impact 


The cancellation of EBDC use on onions would have impacts in the 
following listed farm States in declining order of total production: 
Texas, New York, Michigan, and California (see Table II=-29), 


No decline 


in production levels would be expected in any of these States nor would 


there be any significant increase in cost of production as a result oe 
using alternative materials for fungus control (15,21). 

Onions are affected by three primary diseases that necessitate the 
use of fungicides in each of the four mentioned States (1). These 


diseases are downy mildew, purple blotch and botrytis Hoe BLigit. 


The EBDC anriaePe are effective in the control of all ae diseases, 


Alternative Control Programs. 


Anilazine and chlorothalonil would be the two alternatives used 
in the impacted four States. In each case, these alternatives would 
have the same number of applications as the EBDC fungicides. Also, 
the alternatives would be used on the same acreage that are currently 
treated with the EBDC fungicides. 

In the State of Texas, EBDC fungicides are applied on an average of 
3.5 times during the season in a total quantity of 7.0 lbs. active in= 
Sredient per acre. In the event of a cancellation of EBDC use on onions, 
chlorothalonil would be applied on an average of 3.5 times tna total 
qWantity of 4.0 lbs. ae Li )is 

In New York, 6 applications of the EBDC fungicide is applied during 
the 8towing season. The total quantity of the EBDC's applied would be 


RMPeasi.). If the EBpc's applied would be 14.4 lbs. 
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(at.). If the EBDC's were cancelled, chlorothalonil would have the 
same number of applications, The total amount of chlorothalonil 
that would be used during the growing season would be approximately 
Mal lbs. (a.i.) of chlorothalonil per acre, 

In Michigan there would be 9.0 lbs. chlorothalonil applied per acre 
during the growing season. This quantity of chlorothalonil (measured in 
Ibs. (a.i.)) would replace 9.6 lbs. of the EBDC fungicide 
applied in 8 applications per acre. 

Onion growers in California would apparently use anilazine for control 
of purple blotch, The EBDC fungicides are Currently applied in 3.5 
applications (average) in a total quantity of 8.4 Log sacl s) 
per acre, Anilazine would have in the Same number of applications, but 


a total quantity per season of 5.25 lbs. (a.i.) per acre. 


Impact on Production Costs 


The use of the alternative fungicides would impose additional 
costs on the onion Stowers in each of these States. The main reasons 
for the additional costs is related to the higher costs per pound of 
active ingredient and given the rates used, the cost per treatment 
1s therefore higher. The EBDC fungicides sell for an average price of 
51.90 per pound of (ais). However, chiorothalonil has an 
average Brice of $4.75 per lb. (a.i.) and anilazine costs $5.70 per 1b.(a.i.), 

The same theory, eA and assumptions 4s were used in the analysis 
of fresh market tomato prices will be employed here to estimate percentage 
change in Production cost (see the Appendix to the vegetable 


Section), Thus the dollar values in the second column of Table II-30b 
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would be interpreted as estimates of long=run average cost per acre 

in the aan atiected Stares. These estimates are $1,994 for California, 
$2,374 Zor Michigan, $2,287 Zor New York -and $2,573 for Texas. The added 
material cost of $24.51 in Material cost in “Michigan would thus represent an 
estimated 1.1 percent increase in production cost. In New York the 
additional material cost per acre of $20.62 would amount to a 0.9 percent 
increase in production cost per acre. [In both of the other States, the 
added material cost would be less than onemhalf of one Percent of the 


estimated average cost per acre, 


Changes in Yield, Quality, Production 


The penversion to alternative fungicides in the four affected States 
is expected to have no impact on yield or quality of onions harvested. 


No Significant adjustments in production units would be secur 


Changes in Commodity Prices and Farm Income 


The impact of a cost increase on the price of onions will depend 
on the magnitude of the cost increase and upon the elasticities of supply 
and demand. The demand elasticity has been estimated to be -0.12 at the 
farm level, (ll) The elasticity of Supply is estimated to be 0.34. (14) 
The cost information required to estimate the percentage change in 
Price is the weighted percentage increase in Production cost for the 
U.S. asa whole. The weighted sum in the rightmost column, 0.17, is the 


Percentage that will be used in estimating the price change. The estimate 
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of percentage change in price that would result from this cost increase 


is 0.13. 34/ Thus, the price impact of an EBDC cancellation on onions would 


be relatively insignificant. 


It will be assumed that the price of onions at the farm level in 
each of the respective States will not change significantly. Thus, 
there will be no measureable income distribution effect such as would 
be the case if onion prices were to increase because of the cancellation. 
The impact of cancellation would be limited to the net revenue loss on the 
acres affected. The impact in New York would be the greatest with an 
estimated $218.2 thousand added outlay made by growers. The added | 
total material costs in Texas would be $180 thousand (Table II-30a). 
The total dollar impact (added costs) in the four affected States is 


$515.8 thousand (Table II-30a). 


Impact on Returns to Farmer's Land, Labor and Management 


Since there would be no Significant price increases for onions re- 
sulting from an EBDC cancellation the “estimated increase in cost per acre 
with alternative” shown in Table II-30a would reflect the reduction in 
net return per acre on the affected acreage. It is not expected that 
these increases in cost per acre will induce shifts to alternative CrONS mC 24) 


Ls 
34/ The estimate is obtained through the use of the following formula: 


~» 


& change in price = (% change in cost) (supply elasticity) 29.13 
supply elasticity + demand elasticity 


% change in cost = 0.17 percent 
Supply elasticity = 0.34 
Demand elasticity = 0.12 (absolute value) 


See the Appendix for further information on the appropriate use of 
the formula and the assumptions inherent in its use. 
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Consumer Impact 


Changes in Quantity and Quality of Product Available 


There would be no reduction in grade or quality of onions as a 
result of a cancellation of EBDC use on onions. Also, there would be no 


important changes in the price of quantity of onions marketed, 


Change in Consumer’ Expenditures 


There would be no expected change in consumer expenditure on onions 


a8 a result of an EBDC Cancellation, 
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Table II-30b. Impacts on production cost - onions 


* Proportion of * ave. Revenue , Increase in "Est. percent. Est veighced 
: U.S. production * per acre ; macerial cose . change in | ; Percent inpace 
State _ Created in the 1975-77 , with ale. ; COSt per :om U.S. ave. 
; States 1/ , (est. ave. cost) | fungicide 3/ .,acre : production cose 
; : rie ; : 4/ 
dols. 
California 0.023 1,994 8.08 0.4 0.01 
Michigan 0.039 ea 7h 20.62 0.9 0.04 
Nev York 0.069 2,287 26.51 Shyh 0.08 
Texas 0.118 2,573 8.98 Oe | 0.04. 
" Total 0.269 0.17 


<< 


1/ Source: Vegetable 1977 Annual Summary. Crop Reporting Board, USDA. The proportions are 
obtained by dividing the percentages in the right mose column of Table [I-7 by 100. The 
total 0.249 represents the proportion of U.S. production treated. 


2/ Source: Ibid. The average revenue per acre 1s assumed to be equal to the average cost per 
acre for the purposes of this assessment. The rationale for this assumption is outlined in 
y 


the Appendix. 7 


3/ Source: See Table II-30. 


4/ Each itea in the column represents the percentage impact on U.S. production cost originating 
in the state. The colum total, 0.17, represents the weighted percent change in average U.S. 
production cost of the commodity that would resulc from an EDBC cancellation. 
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SUMMARY OF SCOMNOMIC :MPACT ANALYSIS OF CANCELLING EBOC USE ON LIMA BEANS 


A. VSB: £B0C use on commercially grown lima Seans. 
5. MAJOR OLSEASE CONTROLLED; downy aildew 
C. ALTERMATIVES: 


Major registered chemicals; Coppers 


State recommendations ta recommendations for beans, 17 states liste SBOCs. Two staces list copper ag 
a an alternative. fifteen staces including the scaces with likely impacts (Delaware. 
Maryland, and New Jersey) lise no alternatives to sB0c’s. 


Non-chemical controls: S£fective non-chemical control methods are noe available. 

LL 

Bfficacy of alternatives: Ta the heavily affected states of Celavare, Maryland, aad New Jersey, the alternat:--» 
fungicide, coppers, does not give @conomic control of downy mildew on Lima oeans. 

Comparative performances; Coppers are less effective in controlling downy nildew chan is che 2Boc Sunsicide -ineb.. 


Coppers also are Phytotoxic to lina beans. Sconcmic control of downy aildew Of lisa seans 
in Oelaware, Maryland, and New Jersey could net se obtained with coppers. 


Comparative costs; Growers would not shise te other fungicides therefore. saving the $6.08/acre Chemicil 
cost and approximately $10.00 ‘acre in applicatisa costs. 


Conclusions Growers in Celaware, Maryland, and ‘ew Jersey would noe treat fer downy miliew is 230C’s 
were unavailable. Losses would occur in $ suet of every 10 years. [a years of diszase 
infestation, yield losses would average S0t. 


0. SXTENP OF USE: Expected wmber of acres treated annually would be 3,070, 1,070, and 670 in Delawa:a, 


Maryland, and New Jersey, Fespectiveiy. The acres treated figures are basei on the 
estimates that 600 of lias beaa acreage is treated whea dowmy mildew infestitions 


8. ECONOMIC IMPACTS; 


User: Expected loss in total revenue would average $28-$32 per acre based on current pr:ces. 
A nationwide price inczease of abouc 24 could ccocur and reduce the loss in cotal -avence 
Sy 33-36. 
Market/Con sumer; Quantity of lima beans marketed could decline by 1% for 0.8. and prices could rise : 
"By 20 at farm and recail level. Consumers @ight pay an additional $3 aill_3a per ear 
for processed lias beans. 
Macroeconomic; Nome expected. 
P. SOCTAL/COMMENT TY D@ACTSs Woe Laveetigared. 
G. LIMETATIONS OF ANALYSTS, 1. Usage eotimates were asde by Assesment Team sembers. Survey data vere 70t 
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Lima Beans 
so I 


User Impact 

Effective fungicides are tmportant in lima bean production primarily 
because of one disease. This disease is downy mildew. Ip the States that 
would be affected by an EBDC cancellation (New Jersey, Delaware and Maryland), 
downy mildew occurs approximately 5 years out of 10. 

During periods of infestation 60 percent of the aceage is treated . 
with an EBDC fungicide. (1) Thus, the probability that an acre of lima 
beans in one of the affected states would be treated diring any given 


year would be 0.3, Eby! 


Alternative Control Programs 
trol Programs 


Copper is considered an alternative to the EBDC fungicides in the 
control of downy mildew on lima beans. However, it igs Tecommended as 
an alternative in only two of the States in which lima beans are grown. 
It is not recommended in three affected States—Delaware, Maryland 
cor Jersey. (1) These States are consequently left without an 


alternative to the EBDC fungicides should the latter be cancelled from use, 


Impact on Production Cost p 


Since no effective alternative fungicide is expected to be economically 
Viable in the affected States the cancelling of the =3pc fungicides would 


tend to reduce the cost of production per acre. The extent of this 


ee 
33/ See Table II-31 concerning this Probability. The 2todabilicy ts 
merely the product of the proportion of acres -reaced during a 


year in which infestation occurs and che oroporcisn 3¢ 7ears ouc 
of a decade in which infestation occurs. 
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reduction in cost per acre is the outlay that 1s avoided by not using the 


EBDC fungicides. Table LI-32 shows that this outlay per acre per season 


is approximately $12.16 for the three affected States of Delaware, Maryland, 
and New Jersey. _ However, it must be borne in mind that this cost ts only 
avoided during these years in which there is an infestation of downy 

mildew. As indicated in Table II-31, this disease has a probability 


of 0.5 of occurrence in any given year. Thus, the expected cost avoided 


per acre per annum is $6.08, 


This reduction in expected cost per acre lowers the expected coset 


of production per acre for the entire U.S. This effect on the expected 


average cost per acre for the entire U.S. must be taken into account 
in assessing the change in the market price of lima beans that would 
occur because of a cancellation on the use of EBDC's. [n making the estimate 
of the percentage decrease in Production cost in each State, the revenue 

per acre (average 1975-77) is used as a basis for the estimation of 

long-run average cost of production. The rationale and assumptions 

inherent in this approach are outlined in the section on fresh market 

tomatoes and in the Appendix. The estimated average costs per acre in 
Delaware, Maryland and New Jersy are $179, $193 and $183 respectively 

(Table II-32b). A cost decrease per acre of $6.08 would mean a per- 

centage decrease of 3.4 percent in Delaware, 3.1 percent in Maryland 

and 3.3 percent in New Jersey (Table II-32b). In the table, each 

of the percentages is weighted by the Proportion of U.S. production 

accounted for by the respective States. The sum of these weighted 


Percentages is equal to 0.153 (Table LI-32b). This estimate is the 


Pétcentage reduction in average U.S. production cost 5f lima beans 
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that would result from a cancellation of the EBpc fungicides, This 
percentage is used below to estimace the impact on U.s, market price 


of lima beans. 


Changes in Yield, Quality and Production 


Significant reductions in yield would result from a cancellation 
in the use of EBDC fungicides on lima beans. Table II-32b shows that the 
expected reduction in yield in the three affected States would be 
approximately 25 percent of the average yields attained Over the period 
1975-1977. There would be a 50 percent reduction curing those years 
in which infestation Occurs. However, infestation has a probability 
of O'S ‘in any given year, Thus, the expected loss in yield is 25 percent, 
not 50 percent. 

The estimated production lost because of these reductions in 
yield must necessarily take account of the probability of infestation 
in any given year. That is, the expected percentage loss in yield in 
each of the three affected states must be weighted by the expected 
Proportion of total U.S. production treated in the State. The ex- 
pected percentage loss in yield in each of the affected states is*2Z5 
Percent (Table II-32a), The expected proportion of total U.S. lima 
bean Production treated in each of the these affected States is shown 
in the left most column of Table II-32b. I£ the 25 percent yield loss 
that would Occur in each of the affected States is weighted by the 
Fespective proportion of U.S. production treated in the State, one obtains 
a2 estimate of the percentage reduction in U.S. supply Originating in the 
State. The sum of these weighted percentages is 91.155 {Table II-32b). 
This Percentage is the total percentage reduction in U.S. supply that 


Would result from Cancellation of the EBDC fungicides. This percentage 
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is used below to estimate the impact on U.S. market Price of lima beans. 

An expected loss in output of 1.15 percent (rounded) for the U.S. would 

be expected from an estimate based on the above described welghted average, 
The average annual U.S. production for the pertfod 1975-1977 was 75,367 

tons. (2) This nonnee would represent the base in the use of the percentage 
1.15. Thus, the expected annual reduction LoeUeSs OuCput of lima beang 
would be 868 tons. However, this reduction would be that expected at 

the average U.S. price (for this period) of $319.91 per ton. To the 

extent that this price shifts upward, the reduction in Output would be 


mitigated. These ad justments will be addressed below. 


Change in Commodity Prices and Farm Income 


The extent of the expected price change for lima beans would depend 


; on the extent of the ppouce sod in output and the extent of the reduction 


in production cost. ne moted above, the decrease in production cost 
{s relatively small (0.15 percent). However, for the purpose of 
making a more accurate approximation of the expected price change 
at the farm level, this change in production cost will be taken into 
account. The estimate of expected price change must also take {nto 


account the estimated elasticities of demand and supply. 
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The estimated price elasticity of demand that will be used in 
this assessment is equal -0.42. 36/ The price elasticity of supply at the 
farm level has been estimated to be equal to 0.10. This number means 
that a one percentage change in the price of lima beans will generate a 
0.10 percentage change in the quantity supplied. (14) 

The estimated percentage change in the market price of lima beans 


that would result is 2.18 percent. Bly 





36/ This elasticity is an estimate derived from the study by P.S. George 
and G.A. King titled Consumer Demand for Food Commodities in the 
United States With Projections for 1980. The elasticity of demand 
at the retail level, the estimate of the elasticity of demand at 
the farm level requires some information regarding the elasticity 
of price transmission. The elasticity of price transmission is 
a tatio which measures the percentage response of the retail land 
price in response to a percentage change in price at the farm level. 
The transmission elasticity is also equal to the ratio of the farm 
level price elasticity over the retail level price elasticity. The 
elasticity of demand at the farm level is thus equal to the arithmetic 
product of the retail level price elasticity and elasticity on the 
elasticity of price: transmission for this commodity group, there 
is information on the elasticity of price transmission for canned 
peas and for canned tomatoes. The average of these two elasticities 
is 1.06. Thus the farm level price elasticity is equal to 0.424=(1.06) Gla): 


37/ This estimate is derived through the use of the following formula: 


% change in price = (1.15) - (0.10) COeL5)) 
(0.42 + 0.10) 


=a 22151 


1.15 = the change in production or supply, this percentage was 
derived above (Table II-32b) 

0.15 = estimated percent reduction in average cost per acre and 
per ton for lima beans (Table II-32b) 

0.42 = the estimate of the from level demand elasticity . 

0.10 = the elasticity of supply used in this assessment 


The formula used above is an algebraic sum of two formulas 
developed and explained in the Appendix. See the Appendix for 
further information on the appropriate use of the formulas and 
the assumptions inherent in their use. 
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The expected percentage change in price exceeds cone percent, Since 
the percentage exceeds this threshold, an estimate will be made of the 
change 4 total iiecuel that will accrue to §rowers in the U.S. The 
Weitesaced threshold of one percent in the price change is in accordance 

rs 
with the procedure outlined in the Introduction to the vegetable section, 

The percentage change in total income would be determined by the 
fercentage change in price and the percentage change in quantity. A 
percentage change of 2.18 percent would mean an increase from $319.91 
to $326.88. The price $319.91 is the average annual price for the 
period 1975-1977. The percentage change in the eects Sold would be 
a product of the farm level price elasticity (-0.42) and the estimated 
expected percentage change in price at the farm level (2.18 percent. This 
percentage is -0.92 percent. The average annual quantity of lima beans marketed 
for the years 1975-77 was 75,367 tons. A reduction of 0.92 percent would 
Teduce this average annual quantity marketed to 74,674 tons. ‘This change 
in average annual price and the average annual quantity marketed would 
increase the total income accruing to all U.S. lima bean growers from 
$24,110.3 thousand to $24,409.4 thousand. 

| In the preceeding Paragraph, note should be taken of the fact that the 
reduction in Output (from the original average annual level) is 693 ton 
for the U.S, as a whole. This is the net reduction in Output chat occurs 
as the market for lima beans shifts from one “equilibrium price.” The 
lumber 693 clearly differs from the reduction in Output to which reference 
WaS made in the section on “Changes in Yield Quality and Production.” 
The reduction in outpue mentioned earlier was 868 tons for the y. S. 


#8 awhole. This latter number would be the immedia-e impact of the 
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2BDC cancellation. No allowance is made in this estimate for adjustment in 
price or for adjustment to changes in price, The higher price that would be 
induced by the initial reduction in Output would tend to encourage pro- 
duction so that the output effect of the EBDC Seneca etise would be 
mitigated to cone extent. 

The change in total income accruing to growers in the three affected 
States would ceued on the extent by the expected yield reduction, the 
expected change in price and the expected reduction in cost incurred 
because no alternatives are available. The following tabulation shows 
the current average annual yield per acre and the yield per acre that 


would be expected on the average that would be affected by an EBDC cancellation. 


Expected Yield on Attected Acres 


Ave. Yield Per Acre After Cancellation 
ek ancellation 


1975-1977 tons : tons © 
Delaware 0.72 *¥ 0254 
Maryland 0.70 0.53 
New Jersey 0.75 0.56 


The numbers in the right column of the tabulation reflect the yield 
teduction that would be expected on 30 percent of the acreage, This 
latter percentage would be the expected part of the lima bean 
Crop that would be treated during a given year. 

The average price of lima beans in each of the three affected States 
will differ somewhat from the average annual price derived for the total 
U.S., -$319.91, The following tabulation shows the dverage annual price 


for each State based on the data for 2/5 through 1977. 
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Aveage annual price 


1975=1977 Expected price er ton 
panne at dT eh mabected price per ton 


Delaware $248.66 $254.08 


Maryland 277 .04 283.36 
& 
New Jersey per 244.04 249.36 


The right column shows the price that would emerge in each State 
after an increase of 2.18 percent. This percentage is the change estimated 
fungicides were cancelled. 

A comparision of current and expected total revenue per acre is 


given in the following listing. 


Total revenue per acre Expected total revenue 
(average 1975-1977) per acre after EBDC 


cancellation 
SS 


Delaware $179.00 (0.54) (254.08)=$137.20 
Maryland 193.00 (0.53)(283.36)= 150.18 
New Jersey 183.00 (0.56)(249.36)= 140.00 


The estimates of total revenue per acre in the right column are obtained 
from the arithmetic product of the expected price per ton for lima beans 
and the expected yield per acre in each of the three States. These 
expected values are those estimated to hold after the imposition of a 
cancellation on the use of EBDC fungicides on lima beans. 

The loss per acre in these States is not measured solely by the 
difference between the average annual revenue per acre for the period 
1975-77 and the expected revenue per acre after an EBDC cancellation. 
Since no alternative fungicide is available to replace EBDC fungicides on 


this crop, a ban on its use will result in a reduction in cost. The reduction 
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in cost would reduce the losses per acre that would be incurred by 
affected growers. The: faltewie tabulation shows the net losses that 
would be incurred per acre (on the affected areage) in the three 


af3ected States, 


Net loss per acre on 


affected acreage 


Delaware cP sh volt 
Maryland 36.52 
New Jersey 36.36 


This listing is obtained by subtracting the cost per acre for EBDC 
fungicides given in Table II-32a from the loss in total revenue per 
acre on the affected acreage in each of the three States, 

A certain proportion of the lima bean acreage in the three affectad 
States would be allocated to the production of other crops. A decline 
in the acreage in all of the Producing States would be expected to follow 
the decline in the total quantity produced and marketed. This decline 
Bact d result from the upward shift in the equilibrium price induced by 
the initial reduction in supply. As on this above, it is estimated that 
there would be 0.92 percent reduction in the quantity of lima beans 
Produced and marketed in the U.S. once adjustment to price change is 
taken into account. It is assumed that the 0.92 percent estimate can 
de used to estimate the percentage reduction in lima bean acreage inthe 
three afffected States of Delaware, Maryland, and New Jersey. The estimated 
acreage reductions would be 94 acres for Delaware, 33 acres for Maryland, 
and 21 acres for New Jersey. These acreage figures for each State represent 


those acres that would switch to alternative crops. The following listing 
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shows the expected total acres in each State and the expected acreg 
on which losses would be incurred. 


Expected average annual 
acres planted after 


adjustment to price change 


Expected acreage 
incurring losses 


—_—___ 
Delaware 10,139 3,042 
Maryland 3534 1,060 
New Jersey 2,226 668 


The acres listed on the right would represent the acreage on which the 
above mentioned losses would be incurred. The acres listed on the left 
are those on which a net gain would be obtained because of the 2.18 
percent increase in the price of lima beans. The net gains and net 
losses in each State are given in the following listing, 


New gain on 
the unaffected 


Total losses on 
the affected acreage 


Net loss imposed 
in the affected States 


acreage 
Delaware $39 ,566 $106 ,500 $66 ,934 
Maryland 14,966 385711 2375745 
New Jersey 8,881 24,288 15,407 
Total 63,413 169,499 106 ,086 


The net losses 
ts $106,086, 


eecne U.S. is $235,687. Thus, the net 


Stowers in the total U.S. is Sieg OU 1. 


:  2kd 


imposed at the farm level in the three affected States 
The gain in total income to growers in the remaining parts 


gain in total revenue to lima bean 


S238 
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Consumer Impact 
(SS Sa ieee 


Changes in Quantity and Quality of the Product Available 


As noted above, a cancellation on the use of EBDC fungicides would 
affect yields car three States——Delaware, Maryland and New Jersey. The con- 
sequence of these reductions in yields would be to reduce expected annual 
U.S. production by 1.15 percent. However, this percentage would be re=- 
duced somewhat once the price of lima beans shifts upward in response to 
the initial reduction in output. 
The quality of lima beans marketed would not be affected by a 


cancellation on EBDC fungicides. 


Change in Consumer Expenditure 


It 1s estimated that the farmers share of the retail price for 

selected process vegetables is approximately 15.0 percent. Cli) 

: The average annual farm level price given above was $319.91 per 
ton for the period 1975-1977, The average annual price per pound at 
the farm limit would be approximately $0.16. This farm level price 
per pound would represent 15 percent of the dollar value $10.7. This 
trcter dollar amount would be the average price at the retail level ag 
estimated on basis of the farm level price for 1975-1977, Estimated 
petcentage increase in price at the retail level would necessarily take 
account of the percentage change in price at the fara level and the 
Tesponsiveness of retail level prices to change ia ‘icm level price. The 
Percentage change in price for lima beans at the fa-a level ts expected 
to be 2.18 percent if the EBDC fungicides are cance!.e2d for ise on this crop. 


Also, estimates Show that the retail price of selec-24 tanned vegetables 
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increase an average 1.06 percent for every one Percent increase in price 

at the farm level, 38/ Thus, the expected percent change in the retail 

price of lima beans is 2.3 percent. 39/ After such a change, the expected 

average annual retail level price of lima beans would be $1.10 per pound. 
The average ‘annual quantity of lima beans marketed for the period 

1975-77 was 75,367 tons. At an estimated price of $1.07 per 1lb., the 

total annual outlay made by consumers for lima beans Was approximately 

$161.3 million. If the EBDC fungicides were Cancelled the quantity 

that would be marketed per year (after adjustment to higher prices) would 

be 74,674 tons. Ata retail price of $1.10 per pound, this quantity of 

lima beans would cost American consumers $164.3 million. Consquently, 

an EBDC cancelled would result in an additional outlay of $3.0 million 

On the part of U.S. consumers of lima ncrevy 


——S 


38/ This is the average for two canned vegetables in the Study by P.S. 
George and G.A King cited above. The two vegetables are canned peas 
and canned tomatoes. Their respective elasticities of price transmission 
are 0.979548 and 1.130774, 


39/ This estimate is an arithmetic product of the percentage 1.06 percent and 
the percentage 2.18 percent. 
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increase an average 1.06 percent for every one percent increase in price 
at the farm level, 38/ Thus, the expected percent change in the retail 
price of lima beans is 2.3 percent. 39/ After such a change, the expected 
average annual retail level price of lima beans would be $1.10 per pound. 
The Rrarees annual quantity of lima beans marketed for the period 
1975-77 was 75,367 tons. At an estimated price of $1.07 per 1b., the 
total annual outlay made by consumers for lima beans was approximately 
$161.3 million. If the EBDC fungicides were Cancelled the quantity 
that would be marketed per year (after adjustment to higher prices) atte 
be 74,674 tons. Ata retail price of $1.10 per pound, this quantity of 
lima beans would cost American consumers $164.3 million. Consquently, 
an EBDC cancelled would result in an additional outlay of $3.0 million 
on the part of U.S. consumers of lima beans, 
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38/ This is the average for two canned vegetables in the Study by P.S. 
George and G.A King cited above. The Cwo vegetables are canned peas 
and canned tomatoes. Their respective elasticities of price transmission 
are 0.979548 and 1.130774, 


39/ This estimate ig an arithmetic product of the percentage 1.06 percent and 
‘the percentage 2.18 percent, 
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A. USE: 
B. MAJOR DISEASES CONTROLLED: 


C, ALTERNATIVES: 


Major registered chemicals: 


State recommendatione: 
SS aE LONG 


Non=chewicsl controls: 


Efficacy of alternative: 
Couparat tve performance: 
Coupsrative costs; 





SUMMARY OF ECONOMIC IMPACT ANALYSIS OF CANCELLING 
EBDC USE ON FRESH SNAP BEANS 


EBDC use on commercial fresh snap bean production 


Authracnose and rust 


chlorothalonil for ruse 


Number Staces Recommending for Diseases 
Anthracnose Ruse 


EBDC 23 Sie 

Calorothslonil 2 21 

Capean® 2 1 

Cooper 2 3 

No alternecives 16 . 4 
Tecoamended 


* © RPAR Chenica) 


Noe=chenical coetro] methods de not Ptowide adequate ceatrol in Florida. 
Calerothslonil vould Provice equivalesc disease coatrol. 
Yields and quality would be maintained if chlerethaloail vere substituced for EBDC. 


Season Chesical Cosr Per acre 


EBpc Chlorothanlonil Difference 
Floridal/ $13.22 $62.22 $49. 


l/ as average of 5.8 applications per seasca 


Calorotheleni! is registered and Tecommended by several states for ruse control. The 
treatments for ruse vill also provide any control needed for anthracnose. Yields and 
quality should be @sintained ia Floridg althowgh trescment costs Would increase five-fold. 


Commerctal fresh easp bean producers im Florida epply 457,500 pounds EBDC (scrive ingredtenc ) 
ea 37,500 seres. Commercial producers ia other states generally do noe use EBDC. 


37,500 seres ia Florids eve treated annually. These ecres Tepreseat 972 of Florida production 
and 403 of total 0.3. Production of fresh market green beans. 


Ceemical costs vould incresee by $69,000 per acre for Florida growers. This cost increase 
represents 7.62 of the U.S. average revenue per acre. Since 602% of U.S. green heas productioa 
is crested, average U.S. production costs would rise by 3.0%. Case increases would indice ¢ 
price rise which would inerease total revenue to gteen bean growers by $1.4 million ($468 
thoussed going te growers in Florida). Since all cose incresses oceur im Florida ($1.8 willion), 
the nec tmpece would be $1.367 million loss in ther Stace. Some Florida grovers might leave 
g$reee besa production. 


Produetioe cost increases vould result in 0.562 reduction in quantity of green beans amsrketed. 
Prices st farm level would increase by 2.442. Production of green beaas in Florida msy decline 
slighely. 

Consumer prices are expected to increase by $0.0) per pound or 2.242 

Nene expected 


Mot Investigaced 


This enalysies relied on usage data provided es expert Opiaion by the EBDC Aseeesment Team seabers. 
Porasl user survey dats vere BOC svailaoie. 


Joha Bratland, USDA 
Gary Ballard, EPA 
September, 1978 
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Snap Beans’ 


An EBDC cancellation on Snap beans would have most of its impact in 
the state of Florida. As indicated in the biological report, there are 
two primary aiaectas that affect this crop in humid climates Cl) 

These are bean anthracnose and bean rust. Both are effectively and 
economically controlled with the EBDC fungicides, 

As shown in Table II- -33, Florida accounts for 41.7 percent of the. 
U.S. production of Snap beans. Since 97 percent of the snap bean 
Preace is treated with EBDC's in Florida, approximately 40 percent 
Geecotal U.S. Productions treated with EBDC's within this State as 


shown in Table nea 3 3 5 


Alternative Control Programs 
Os 


Table II-34a shows that chlorotahalonil is the fungicide that 
would be preferred as an alternative if the use of EBDC fungicides 
were cancelled on snap beans. Chlorothalonil would apparently be 
used on all of the acreage in Florida on which the EBDC fungicides are 
Currently used, However, chi orocks Yous is only registered for use 
against the bean rust. Chlorothalonil would be applied on an average 
of 5.8 applications during a growing season in a total amount of 13.) 
Ibs.(a.i.) per acre per season. On the other hand, the EBDC fungicides 
are applied on an average of 5.8 applications during the growing season 


in a total quantity of 6.96 lbs. (a.i.) per acre per season. 


Iupact on Production Cost 


The use of EBDC fungicides on snap beans in Florida involves an 
Cutlay per acre of $13. 22. This cost estimate assumes a cost per pound 
Of active ingredient of $1.90 per lb. (Table II- ~34a). Chlorothalonil is a 


nore €xpensive fungicide; it has an puetere price per pound of active ingredient 
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of approximately $4.75, Withee lel be... oF chlorothalonil applied per 
acre per season, the total material cost per Season would be approximately 
$62.22. Thus, the difference in material Cost per acre would be $49.00, 
Table I1-34b shows that this amount would be 7.6 percent of estimated 
average cost per’acre. 

On the 37,440 acres of Snap beans treated per year on the average, 
the total outlay for EBDC fungicides per annum would be approximately 
$495 thousand. After a potential EBDC cancellation, however, Snap bean 
growers would spend about $2.33 million for chlorothalonil. Thus, the 
preferred alternative fungicide would involve an additional financial 


outlay of $1.8 million on the part of snap bean Stowers in the state of 


Florida. 


Changes in Yield, Quality and Production 


There would be no change in yield or quality with the use of 


chlorothalonil as a substitute for the EBDC fungicides. (6) 


Changes in Commodity Prices and Farn Income 


The extent to which the price of Snap beans would increase as a 
Tesult of an EBDC Cancellatton will depend on the extent of the material 
cost increase and the responsiveness to prise increases of Quantities 
demanded and Supplied. The estimate Sought here is not an estimate of 
the Change in price for Florida Snap beans alone but rather an estimate 
of the change in price for all snap beans marketed at the farm level in 
the U.S, 

The same theory, rationale, and assumptions as were used in the 
analysis of U.S. fresh market tomato prices will be employed to estimate 


Percentage Change in production cost (see the appendix to the vegetable 
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section) thus, the estimated average resource cost per acre in Florida 
$642.00 over the period 1975-77, The difference in material cost that 
would be incurred by Snap bean growers in the State of Florida is $49.00 
as shown in Table I-34a. This difference represents 7.6 percent of the 
estimated average cost per acre in Florida. However, Florida accounts 
for 40 percent of U.S. production. (2) Thus, this increase in material 
cost would represent an increase of 3.0 percent for eLisofeuese Production. 
This estimated average cost change per cwt. of snap beans could be 
used to estimate the change in price at the farm level if Supply and 
demand elasticities were both readily available. If is estimated that a 
One percent increase in the price of snap beans will reduce the quantity 
demanded by 0.23 percent. Thus, the elasticity of demand for snap beans 
{1s said to be equal to -0.23. (11) Unfortunately, estimates of the supply 
elasticity for snap beans are not available. However, one can determine 
a likely upper limit for the supply elasticity on the basis of supply 
elasticities of other fresh market vegetables. A recent Study of supply 
Tesponse to price shows that no fresh market vegetable has a supply 
elasticity that exceeds or approaches 1.0. Nearly all fresh market 
vegetables have estimated elasticities of Supply much smaller than 
1.0. (4) With the use of a relatively high elasticity of supply, a per 
acre cost increase would result in a higher estimate of the extent of 
induced price increase. Thus, if one uses a realistic upper limit for 
the elasticity of Supply for snap beans, one can derive an upper estimated 
of the percentage change in price that would be associated with a certain 
Percentage change in cost. For the purpose of estimating this upper 
limit for the change in one price of snap beans, a supply elasticity of 


1.0 will be used, 
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As indicated above, both the demand and Supply elasticity would 
be used in determining the extent of a change in price of snap beans. 
With a 3.0 percent average increase in Production cost for Chalu.s.. 
the estimated maxinun change in U.S, price would be 2.44 Percent at the 
farm level 40/.-. Since this estimated maximum change in Price exceeds one 
percent, an estimate will be made of the change in total revenue that 
would accrue to Stowers because of the Price increase, This procedure 
is in accord ia the methodology specified in the Introduction to the 
vegetable section. The average U.S. price for Snap beans over 
the period 1975-1977 was $20.07 per ewt. An increase of 2.44 percent = 
would bring this price up to $20.56, 

With the increase in price of 2.44 percent, there would be a de- 
Crease in the quantity of snap beans marketed. The extent of this 
decrease would be 0.56 percent, 41/ Over the Period 1975-77 the average 
annual quantity of snap beans marketed was 3,057,667 cwt. Aareductton 


of 0.56 percenre would reduce this quantity to 3,040,544, 
SS 
40/ This estimate would be derived through the use of the following formula: 


& change in price = 3,0 Be es dioO) 
LEre023 ERO 2368224 
1.0 


See the Appendix for further information on the appropriate use of 
the formula and the assumptions inherent in ics use. 


4i/ This percentage is determined by multiplying -he elasticity of demand 
by the percentage change in price determined above, 


0.56% = (0.23) (2.44). 
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The importance of the above described adjustments in quantity 
and price attaches to the Change in revenue that accrues to growers, 
Por the U.S. asa whole, the average annual total revenue received by 
growers would increase fron SOL .50/ 377 to See 1a 585 ue The increase 
in total Payanie of about $1,446.2 thousand would accrue to all growers 
in the U.S, not just those in Florida. 

In assessing the effect of the price increase in Florida, 
the assumption will be made that the same percentage adjustments will 
apply to Florida prices and quantities marketed. The average weighted 
price of snap beans in Florida over the Period 1975-77 was $19.65. 42/ 
An upward adjustment in this price of 2.44 percent would increase this 
price to $20.13. A reduction in the quantity of snap beans marketed of 
0.56 percent would mean a downward adjustment from 1,274,000 ewt. per 
annum to 1,266,866 cwr.. Thus, the total annual revenue received would 
increase from the eerste annual amount of $25,034,100 to $25,502,013. 
This change in total Tevenue would represent an tnereasettn annual 
Tevenue of about $467.9 thousand for Florida snap beans growers. 

The increase in total revenue accruing to Florida snap bean growers 
mitigates the negative economic impact of the increased materials cost. 
This total cost increase faced by Florida growers would amount to 
approximately $1,834.6 thousand. 43/ Thus, the net loss incurred by 
8towers in this one affected State would be about $1 ,366.6 thousand, 


LL 


42/ This price was obtained by multiplying the revenue per acre in 
Table II-34b by the average annual acreage planted in Table II-33, 
This arithmetic product was divided by the average annual production 
for the period 1975-77. This production data +S also found in 
Table II-33, 


43/' This figure is obtained by multiplying the acres treated bv the 
added material cost per acre, 
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The net loss for the U.S. would necessarily take account of the 
increase in total Pre baue accruing to growers Outside of Florida, This 
increase is approximately $978.3 thousand. This estimate is obtained 
by subtracting $467.9 thousand (the increase in total revenue accruing to 
Florida growers) from $1,446.2 thousand (the increase in total revenue 


accruing to all U.S, Snap bean growers). Thus, the net loss for the Usse 


as a whole is about $388.4 thousand. 


Impact on Net Return 


The impact of an EBDC cancellation on net returns in Florida is difficult 
to assess. Table II-35 shows a production budget for snap beans for 
one area in Florida. In the Palm Beach=Broward area, the net loss 
for 1976-77 period is shown to be UAW A increase of $49.09 per 
acre for alternative fungicides would increase this net loss per acre 
foes) .37, 44/ These losses are too large to be sustained for any 
extended period. Thus, there would be Some acreage shift if losses 
of this magnitude were incurred for several Seasons. However, Table 
11-35 shows that the yield levels for 1976-77 period are considerably 
below those for the 5 season average. The yield for the 5-season average 
(Table II-35) was 78 bushels per acre while the yield in the latter 
8towing season was only 59 bushels per acre. With average yields, the 
losses per acre that would be incurred after an EBDC cancellation would not be 
nearly as great as those mentioned above. CO) elt ts expected that yields 
would return to normal levels after the decline reflected in the 1976-77 


Stowing season. 
eee 


44/ This estimate of losses ignores the effect of price changes for snap 
beans, However, an increase of 2.44 percent in price would have 
dramatic effect on the size of this loss per acre. 
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The reduced yields for the 1976-77 period are teflected in lower 
values for crop sales. The range of total crop sales is from $187.85 to 
$587.50 in the Palm Beach-Broward area (Table 11+3), However, Table 
II-34b shows that the average annual revenue per acre for the entire State 
{fs $642.00. Thus, the yield and total revenue per acre in this area 
(Palm Beach - Broward) are not representative of yield and total revenue 


per acre for the State as a whole. It is apparent that no definite 


conclusions can be drawn form this budget concerning the impact of an 


EBDC cancellation on net returns on snap beans in Florida. 


Consumer Impact 


Changes in the Quantity and Quality of the Commodity Available 


The ite the alternative fungicide, chlorothalonil, would have 
no adverse effects on the quality of snap beans marketed.’ The quality 
levels attained with the EBDC fungicides would be maintained with 
the preferred alternative, 

Yield levels would also be maintained if chlorothalonil were used 
on the Florida acreage. Thus, supplies available to consumers would 


not be reduced to any important degree becayse of a cancellation of the EBDC's. 


Change in Consumer Expenditure 


A cancellation on the use of EBDC's on snap beans would have some effect 
On the total expenditure of consumers for snap beans. The estimate of this 
change would require some information concerning retail prices for snap 
beans. It is estimated tha the farmer's share of the retail price for 
beans is 0.434 (11). The average weighted U.S. farm level price for the 
Period 1975-1977 was $20.07 per cwt. Thus, the estimated retail level 


Price for the U.S. during this same period would be $46.24 per cwt. 
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The average annual quantity sold for the period 1975-77 was 3,057,667 
ewt. (2) The estimated average annual expenditure at the retail level 

for this period would be $141,386,522. In order to estimate the change 
in this total annual expenditure level, one Must determine the extent 

to which the cree level price changes in response to a Change in the 
farm level price. [It is estimated that for snap beans, a one percent 
change in price at the farm level is assoicated with a 0.919 percent 
change in price at the retail level. (11) Thus, the "elasticity of price 
transmission” is said to be equal to 0.919. From the analysis offered 
above, it was determined that a cancellation of the EBDC's would result 
in a 2.44 percent increase in the price of fresh market Snap beans at 

the farm level. One would obtain the estimated percentage increase at 
the retail level by deriving the arithmetic product of the elasticity 

of price transmission, 0.919, and the percentage change in price at the 
farm level, 2.44 percent. This product is a 2e24 percentage increase in the 
price of snap beans at the retail level. An increase of 2.24 percent 
would increase the price of snap beans from $46.24 per ewt. to $47.28 

per cwt. This price increase of 2.24 percent would be paid by consumers 
for an estimated U.S. total quantity of 3,040,544 cwrt, per annum. Consequently, 
the estimated total outlay that would be made by consumers for fresh 
market snap beans would be $143,756,920. This number would represent an 


additional outlay by consumers of $2,370,398, 
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_ Table II-34b. Impacts on production cost - green Snap beans 





, Increase in .Est, percent. Est weighted 


* Proportion of * Ave. Revenue 


"U.S. production ‘per acre , waterial cosc , change in . percent impact 
State ‘treated in the ' 197S=77 . with alt, ; COSt per. :0n U.S. ave. 
, States 1/ ‘ (est. ave. cose) ; fungicide 3/ . acre : Production cose 
: ‘ 2/ i, : : 4/ 
dols. 
Florida 0.4 642.00 49.00 7.6 370 


<<. __________—™ 


l/ Source: Vegetable 1977 Annual Summary. Crop Reporting Board, USDA. The proportion is 
- obtained by dividing the percentages in the righe most column of Table [I-33 by 100. 


2/ Source: Ibid. The average revenue per acre is assumed to be equal to the average cost per 
acre for the purposes of this assessment. The rationale for this assumption is outlined in 
the Appendix. : 


3/ Source: See Table II-34a. 


4/ Each item in the column represents the percentage impact on U.S. production cost originating 
in the state. 
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Table II-35, Snap Beans: Costs and returns in the Palm 3each-~ 
Broward area 3-season average 1972-76 ang 1976-77 


: i 25-sesson: 2 
ere Tees . : 2versee: 1376<77 
Sumber of growers © Ke. Cemreriesie a © eee F 7 





SOx gre ared.? 3 6 
Bamber of acres tite hides suds, Suntan? % 6 6 6 6 8 7861 ; 550Sa- 
Average acres get COL TVOlas tense. ack ee Son epi pe Sirk ya: 918 ‘ 
Average yield per scze (dushels) . 2... sens 78: $9 


Groving costes; Averace ser 
eee 


ray Acre Acte Bushel 
So To Riereerr erates in eo OR 
aul 27 S266 OG Dae ae aera 
Fertilizer ... URE TOSORES tS Pe ee ea 61.42 : $9.25 : 
Spray and duse 2 | |, Re ens) Sor ktac° + 22728626: |! 6a G7 > 
Cultural labor Ci cs 8 een CHR Se Ser, wad’e 41.22 : 6$.2 5 
Machine hire Wiel Sa TemsGASee? ES AS ce, oe oe 6 sk 88 14.76 : 10.54 : 
Gas, ofl and EPRAS OR ler. i .tes estestten carga. ee Wome ae PLS SB lve tyisge) 85 Oars 
Repair and Saintenance ... 1. Pee RSet’ eons, L648: 28.75 . 
Depreciation .. . Se Oe Oe oe MOIS <tgcmt Su Semel 2.06.0: 14.46 : 
Licanses and insurance .. 2... ee ee Ree aa 8) DIOS IN. 16.25 : 
Interese oa PTOGuction capical ($2 = 4 sonehs). ; 7.79 ; 9.98 ; 
Taterese on capital invested (ocher Chan land). : J.g1 ; eels: 
Miscellaneous SSP CRRGNE ES Scty.ty. its Pewicn.c tune te wesw 2 6618.2 6.26 : 


BeeisTtNe ose lt ¢ 281.43 : 359.12 :$ 6.087 


r Barvesting and martecine cests: 


Picking and Packing expense... . ROMO e McMeel la¢e 72.29%. 21.2368 
Containers . 1, SUieeeEsus cele secnc ts. 3 £7.36 $ 44.17 : 1749 
Be RM Leon Hesse sesms Gain ses 10.88 : 9.646 ;: 163 
Rime =” temse Sei eitie Oe fs snore yeh ohag tne: 11.56 ; -196 


Total batvesting aod matketing cose 2 ww S e « ¢ 148.13 ; 138.39 2.344 


Total ero> cose . 2, Se ee ne emo ae Me OH £629.56) » 97.41 : 8.43 
re en et lle gcoes eggs oe 


Bee tetursa e aU e e e e e e e e e e e e e e e e e- :$ 10.389 2$-123.37 3$-2.i 
_ . 7 ; Zoe § 1976-77 range 5er acre 


Froa zo 

Yield (bushels) PAREOR- ie eheltis c.eis tn Ss 33 nn. * 4 
Total growine cose... li nee voce. acl nse ewe mee SUIS, A67Uenbe 682.33 
Toeal harvestize and markecing cose .. 2... ee) 71.70 : 413...54 
Total crop cose 2. ww, oe ee eet MI ROL WE tee 353.41 : 698.53 
Crop sales [sone OMROMEC ROME © (6 6 6 ¢ ¢ Oo 0 GO & A # 187.85 ° $87.50 
oo © @© @ e aus $ -241.30 3 $ -14.67 


Source: D. L. Srooke, Cos:s and Retuens from Vee V EAR UGCIC ECs) Un elurids, 
Season 1976-77 with Comeactrsoni,. lnseieute ot you sng \erieuleural 
S<leaces, Valiversity of Floriua, Colaesville, ‘aren 1178, 
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A. USE: 
b. MAJOR DISEASES CONTROLLED: 


C. ALTERNATIVES: 


Major registered cheaicals: 
State recommendations: 


Noa=chemical controls: 
Efficacy of alternatives: 


ive { ce: 


Couperative costs: 


Conelusiou; 


D, EXTEMT OF USE: 


Active ingredient basis: 
Vaits treated besis: 





SUMMARY OF ECONOMIC LPacT ANALYSIS OF CANCELLING 
EBDC USE ON GREEN PEPPERS 


EBDC use on commercislly produced Steen pepper Productien. 


Phytophtors blighe (Lace Blight), Frogeye Spor (Cercospers) Anthracnose 


Copper, captaa 
Number of States Recowmend ing for Diseases 
Anthracnose Lace Blighe Frogeye Soee 
EBDC 17 , 3 12 
Copper 1 1 1 
Capctan 6 ) 5 
No alter. Tecommended 8 2 6 


Effective non-chemical comtrol metheds are not available. 


Copper is considered to be the bese alternative to EBDC. Copper is effective oaly egainet frogeve 
Spot. Copper is not effective egainse ancthracnese and Phytophora blight in Florida. 


Copper has « sore limited spectrum of diseases controlled chen EBDC. Yields. in Florida on EBDC 
treated acreage may decline by 192 should copper be used in place of EBDC. 


In Florida, seasca treatment cost for as average of 7.6 applicsticas would be $53.20/acre as 
compared to $17.33/aere for EBDC. As indicated shove, equivalent control would not be maintained. 


The primary Substituce to EBDC for Sreen peppers is copper. Copper is recommended for only 1 of 3 
major diseases of Peppers in Florida. Overall disease is expected to decline with » Tesulcing 15: 
yield reduction. Coec of treatment will increase by $36.00/aere. 


Approximaty 120,000 lbs £BDC are used angually in Floride. Minimal amoumes of copper are now cec!. 


12,800 seres is Flortds (692 of Pleated acreage) are treated annually with as sverage of 7.6 appl:- 
Cations. Tresced acreage in Florida accounts for 5.22 of U.S. production. 


Yield loss oe crested ecteage would reduce revenue by $412/acre. Adding increased treateent cost of 
$36.00/sere reduces cash flow by S448/ecre or 212 of present revenue. Reduced production wight 


Lose of production in short rum vould be 13.12 1a Florida (5.22 of U.S. production). This loses & 
Projected to induce 3 long rum price increase of 16Z ($2.36/GIT) at che fare level. Groes revenue 
tO pepper grovers in U.S. would Pise $10.6 million on an ennual basis. 


Quastity of gteen peppers svailable veuld be reduced 1.62 amd prices would tise by 142 in the lony 
Tum efter adjustments by grovers. ; 


Bone expected. 
Not iawestigaced. 


Tield less escimares are based oo historical yields before and after widespreed use of EBIC on Pe>pers. 
Test data ere noc evailable to confirs loss estinstes. 


Usage of EBDC vas estimated by Assessuent Tea. Survey dats vere not svailable. 


Bffect of cancellation of EBDC oa peppers depends on decision on to cancel or not cancel EBDC use 
OB other vegetables. The Simultaneous determinacion of impacts has oot been undertaken. 


Joba Bratland, USDA 


Cary Ballard, EPA 
Rovember 1978 
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Green Peppers 
User Impact 


The impact of an EBDC cancellation would be felt primarily in the State 
of Florida, since this State faces the most severe problems with diseases 
affecting this crop. Florida accounts for 35.9 percent of U.S. production 


of this commodity (Table II-36). Since 69 percent of the green Pepper 


acreage in Florida is treated with the EBDC fungicides, the percentage 


of total U.S. Production that would be affected by an EBDC Cancellation 


ts 24.8, as shown in Table II-36,. 


Alternative Control Program 
ontrol Program 


Table LI-37a shows that copper is the fungicide preferred as an 


Mier rative if the EBDC fungicides were cancelled. However, copper is 
Tecommended for use on only one of the three major diseases that affect 
this crop in the State of Florida. This disease is referred to as frogeye 
spot. (1) Apparently, copper is ineffective against anthracnose and 
phytophthora ight: , 

Copper would be applied during the season with the same frequency 


as the EBDC fungicides. However, the total pounds of active ingredient 


for copper would exceed that of the EBDC fungicide used. The total 


. 
% 


quantity of EBDC fungicides applied during the season would be approx- 
imately 9.12 lbs. (a.i.) (as shown in Table II-37a) while the 
total quantity of copper applied during the season would be roughly 


30.4 lbs, (a.i.) per acre. 
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Impact on Production Cost 
—_—___—_—_————_—_—_—_—— 


The use of copper instead of EBDC fungicides would increase Production 
cost by nearly $36.00 per acre as shown in Table II-37a, This increase 
would occur even. though copper could be obtained by the grower at a cost 
of $1.75 per lb. (a.i.) while the corresponding cost for EBDC 
fungicides is roughly $1.90 per Ib. 45/ This increase in cost per acre 
would arise because copper fungicides would be applied in the greater 
quantities mentioned above. Thus, the total material cost per acre 
with copper used as an alternative fungicide would be $53.20 while 
the total per acre outlay for the EBDC fungicide is approximately $17.33, 

The estimated average annual acres treated in Florida ts approximately 
12,811, as shown in Table II-36. The increase in per acre cost of $35.87 
Shown in Table II-37b, would mean an additional outlay in the State of $400 
thousand on the part of growers of Preen peppers. This estimated total 
outlay is based on Current levels of Production. 

The impact of this per acre cost increase on the Price of green 
Peppers will be estimated below. The extent of this impact will depend 
upon the percentage change in production costs. 

The same theory, rationale, and assumptions as were used in the analysis 
of U.S. fresh market tomato prices will be employed here to estimate 
percentage change in production cost (see the Appendix to the vegetable 
Section), Thus, the estimated average resource cost per acre per annum 
in Florida is $2,168 (Table 11-37). Thus, the increased cost of fungicides, 
$35.87, would Tepresent a 1.7 percent increase in production cost on 


affected acres in Florida (Table II-37b). When this 


ee 


45/ These Prices are averages from a number of currer: pracenlises, 
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percentage is weighted by the proportion of U.S. green Pepper production 
treated in Florida, the arithmetic product is the weighted Percent increase 
in the estimated U.S. cost of Production. This percent increase igs 

0.42 percent (Table II-37b). This percentage will be used below in 


estimating the impact of the cost change on the Price of green Peppers, 


Change in Yield, Quality, and Production 


Table II-37b shows that there would be an expected reduction in 
yield of 19 percent if farmers were forced to use the copper fungicides 
to replace the EBDC fungicide used on this crop. This yield reduction 
would occur primarily because the copper fungicide is telatively ineffective 
against two of the three major diseases that affect green peppers in 
the State of Florida. Such a loss in yield per acre would imply a 
total production loss for the. State of 246.9 thousand cwt. This estimate 
takes account of the fact that 69 percent of the green pepper acreage 
in Florida is treated with the EBDC fungicide and that the estimated 
19 percent yield loss would apply only to this affected proportion of 
the acreage in the State. 

The 19 percent yleld loss that would occur in Florida is weighted 
by the Proportion of U.S, Production treated in the State. The resulting 
arithmetic product is an estimate of the percentage reduction ated iedey 
Supply originating in the State. This percentage is 4.7; it will be 
used below to estimate the percentage change in price that would result 


from a Cancellation of the EBDC fungicides. 


Changes in Commodity Prices and Farm Income 


A suspension of EBDC use on green pepper would impose an increase 
in Material costs and a reduction in yield within the affected areas. 


Both the increase in material costs and the decrease in yield will generate 


393 















on oto ¥éd bezigtev SA 

ho 2 joretz tee ea ,abisold 
seo> .2,0 beaamke 

Tr La’ E~rI elds) 


e f ' s 3; 39 306 ym} sit3 


aa | se ilavd bi * 


stt-2i 


a 
= 


lenut 20G2 
a9 Litgvenis 
od 5 sas 


‘ : a* ans 2 , 
: w besests 829 


; sacl blaiwe 


7 


‘iw 2 waa ? cas4 .s27832 of73 al ga 


eas Afuel 2a =!7a 2 jowlo epaaeetieq edd ezamiieee 
i” 
daklorgae SUG ets Yo aol 


aeoacl isa’ bee beolz4 eeioe 


SQGritaec!i cy ep von! Bf ifow tagged Lee | no me J0az to 


R6S%— balisc dw ans nidgie &iely #) aélinebay es bs vse 


eisteceg Iiiw oiet oi atnetcet 2 sew eseoo Lalvezea ah vas 
7 om idee 





F a 


an increase in price. The extent of the Change in Price would be deter- 
mined by the magnitude of the above changes and the relative Tesponsiveness 
of quantities demanded and supplied when Prices change. The latter mag= 
nitudes refer to. the elasticities of Supply and demand. The elasticity of 
demand for green Peppers has been estimated to be approximately -0,.1]] G3) 
The elasticity of Supply for green Pepper has been estimated to be 0.3939 (4) 
Both of these elasticities can be used in a formula which takes both the 
change in material cost and the change in yield into account. With this 


formula, one would estimate a 9.6 percent increase in the price of 


green peppers. 46/ 
a 


46/ This estimated would be based on the use of the following formula: 


'. %- change in price = 4.7 + (0.43) (0.3936 = 9.649 
The following definitions apply to the above formula: 


4.7 = The weighted percentage reduction in Supply for the U.S. as 
a whole. This percentage is a weighted Production of the per- 
centage loss in yield in Florida (19.0), and the Proportion of 
total U.S. production by Florida (0.248). 

0.42 = The weighted percentage increase in production cost for the 
U.S. as a whole. It 1s an arithmetic Product of the percentage 
increase in production cost on the affected acreage in Florida, 
1S a percent, an the proportion of total U.S. pepper Production 

“treated in Florida, (0.248) 

0.3936 = The price elasticity of supply 

0.111 = The price elasticity of demand 


The formula used above is an arithmetic sum of two formulas developed 
in the Appendix. 


See the Appendix for further information on the appropriate use of 
the formula and the assumtpions inherent in its use. 
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The expected increase would be from $16.72 to $18.33. (2) The upward 
shift in market Price would reduce the quantity of the commodity demanded 
Dyk.) percent. 47/ The average annual quantity of the commodity demanded 
would fall from 5251 thousand ewt. Cli stous) 193 thousand ecwt (2), 

The gross receipts of all U.S. growers of this commodity would 
increase Betatce the elasticity of demand 1s below -1.0 in value. The 
initial average recnetl quantity, when priced at $16.72 per ewer. would 
generate gross Teceipts of $87,796.7 thousand. After adjustment to 
the new market price, the gross receipts accruing to all U.S. growers 
would be approximately $95,187.7 thousand. The gain for all U.s, growers 
would be approximately $7,391.09 thousand. 

The change in gross receipts for Florida Stowers would make up a 
major proportion of the gtoss increase for the U.s, as a whole. The 


assumption is made that the price of green Peppers grown in Florida will 


_ increase by the same percentage as that of the U.s. as a whole. Over the 


period 1975-77, the average annual price of Florida green peppers was 
$21.38. An increase of 9.6 percent would increment this price to $23.43. 
This price would be multiplied by the Production in Florida after ac- 

count is taken of the yield reductions imposed by the cancellation. The 
initial yield in Florida is approximately 101.4 cwr per acre. A 19 percent 
Teduction in yield would imply a yield per acre of 82,13 Cwt. per acre on 
the affected acreage in Florida. The total Tevenue per acre on this 

acreage would fall from $2,168 to $2,376 (Table II-37b). This increase of $208 
Per acre represents the windfall gain on the 5,756 pores on which 

EBDC's are not used. Thus, for the entire State the windfall increase 

in gross receipts on this acreage would be $1,197,248, 


On the acreage directly affected by the cancellation, the loss per acre is 
eee 


Suy This. percentage is obtained by multiplying the percentage increase 
in market equilbrium price, 9.6, by the elasticity of demand, -0.111. 
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approximately $244. The estimated average annual acres treated with 
=3DC's in Florida is approxinacely 12,811. For the State as a whole, 
the total loss in gross receipts on this acreage is $3,125,884, Thus, 
for the entire State the net loss in gross receipts on green pepper 
production would be $1,928 ,636. 

With the information developed above, an estimate of the net change 
in gross receipts for all U.S. pepper growers can be made. For the U.S., 
the increase in gross receipts accruing to all green pepper growers 
would be $7,391,000. The losses in gross income incurred on the affected 
Florida acreage would be approximately SEC gy hag TVs Thus, the net change 


in gross income on all U.S. green Pepper production is approximately 


$4,265,116. 


Impact ‘on Net Returns 


' The net returns accruing to farmers growing green peppers would be af- 
fected by the change in the market price of the commodity, the change in yield 
Per acre and the change in the cost of production. As noted above, the 
increase in price would have the effect of increasing the net returns 
of growers not using the EBDC fungicide. Decreases in yield and increases 
in cost would reduce the net returns of the users of the fungicide, 

AS assessment of the impact on net returns in certain parts of Florida 
Can be discerned by looking at Tables II-38 and tid 9.8 lable 11-38 - 
shows the cost, revenue, and yield information for the Immokalee-Lee 
éréa in Florida. The net return per acre for the period 1976-77 was 
$239.76. A 9.6 percent increase in price, a 19 percent reduction in 
Yleld, and a $35.87 cost increase per acre would resu:: in a loss per 


acre of $176.12, This loss would result from the “act that yield 
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per acre in this area would fal] from 548 bushels per acre to 444 bushels 
per acre. Total production cost would increase form $3,168.33 to 
$3,204.20. Also, the price per bushel would be expected to increase 

from $6.22 to approximately $6.82, 

Pred tenet cer acre of $176.12 were incurred by growers in this are a, 
(Immokalee-Lee), it is likely that there would be some snifts to other 
crops grown in that part of Florida. The other Crops grown in the 
Immokalee-Lee area are tomatoes, Cucumbers, squah, Irish potatoes, 
ane watermelons. (7) If the use of the EBDC fungicide were Suspended 
only on green peppers, it is likjely that the reductiond in net returns 
would induce some acreage shifts to those Crops. However, these crops 
may all be directly affected by an EBDC Cancellation. It is not possible 
to estimate accurately the direction and extent of acreage shifts to 
other crops. 

Table II-39 shows per acre costs, yield, and returns for part 
of Florida called the Palm Reach on couied area. The data shown apply 
to the 1976-77 period. The met return per acre is $277.37. The same 
percentage price increases, percentage yteld reductions and cost increases 
as wae mentioned above, would reduce the net return in this area to 
a negative number. The resulting net loss per acre would be $140.76, 

Such a net loss would probably induce shifts to alternative crops grown 
in this area. The other major crops grown in this part of Florida 
are Snap beans, eggplant, cucumbers, Sqaush and tomatoes. (7) Again, 


Since most of these alternative crops would be affected by an EBDC 
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cancellation no precise estimate can be made concerning the extent of 


direction of the acreage shift, 


Consumer Impac Ey": 


Changes in the Quantity and Quality Available 


The initial impact of a cancellation on the EBDC fungicides would be a 
reduction in the quantity of the commodity available. The average . 
annual quantity marketed would be expected to fall from 59251 enodeand! 
cwt to 5,004 thousand Cwt. However, this reduction does not take 
account of the adjustment to the increased price that would occur 
after the initial reduction in Supply. The adjustment to increase 
the quantity of green pepoare marketed from 5,004 thousand cwt. to an 
estimated 5,193 thousand cwrt, per annum. This latter amount, when 
measured against initial average annual Production, would represent 
a reduction in the quantity marketed of approximately 5.8 million lbs. 
This reduction would represent a 1.1 percent reduction in the quantity 


of the commodity available to consumers, 


Change in Consumer Expenditure 


The increase in the price of green peppers at the farm level 
would be Passed on, in part, as increased prices at the retail level, 
The increase in price at the retail level would mean an increase in 
total expenditures by U.S. consumers for this commodity. This increase 


in total expenditure occurs mainly because consumers of this commodity 


are Telatively unresponsive to price changes in terms of quantities 


Consumed, 


It is estimated that the growers share of the retail price of 
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green peppers is approximately 42 percent, 48/ The average annual 

price a the farm level Over the period 1975-77 was $16.72 per cwt,. 

If this amount Tepresents 42 percent of the Tetail price, the retail 

price would be estimated to be approximately $39.81 per ewt, 

At this peicat the total expected to be approximately $209.0 million, 49/ 
It is estimated that the 9.6 percent increase in price at the 

farm level will be accompanied by a 6.6 percent increase in price at 

the retail level, 30/ A 6.6 percent increase in price at the retail] 

level would mean an increase from $39.8] to $42.44 per cwt. At the 

total expenditure made b¥U.S<. consumers would thus be about $220.4 

million. 51/ The estimated additional outlay made by consumers would be 

approximately $11.4 million as a result of a cancellation on the use of EBDC 


fungicides on this commodity. 
SS 


48/ This estimate was obtained from Mr. Stephen mM. Raleigh of the 
Commodity Economics Division OLaeSCS-aU.S, Department of Agriulture. 
This percentage was that which held for the year 1977, 


49/ This estimate is based on the assumption that the quantity marketed 
per annum is approximately 5,251 thousand cwt. The exact estimate 
ts $209,042,310. 


30/ This estimate assumes an elasticity of price transmission equal to 
0.69. The elasticity of price transmission is a ratio of percentages 
in which the percentage change in price at the farm level is in the 
denomenator and the percentage change in the retail price is in the 
numerator. The elasticity of transmission, 0.69, is found Toners 
George and G.A. King, Consumer Demand for Food Commodities in the 
United States With Projections for 1980, Giannini Foundation Monograph 
Number 26, March 197 1 -The elasticity is estimated for a group 


of commodities titled “other fresh market vegetables", 


3l/ The exact estimated value would be $220,390,920. 
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Summary of Impact 


For the State of Florida, the windfall Sain which would accrue to 
growers not using the EBDC fungicides on this commodity would be 
approximately $1.2 million in gross receipts. The growers directly 
affected by the cancellation would incur a windfall loss in gross receipts of 
approximately $3.1 million. The net reduction in gross receipts would 
be approximately $1.9 million for the entire State. 

Growers of this crop outside the State of Florida would not be 
directly affected by the cancellation on the EBDC fungicides, However, 
they would be indirectly affected by the increase in the price of the 
commodity. Growers in other States would incur a gain in gross receipts 
of approximately $5.5 million. The net gain in gross receipts for all 
U.S. growers of green Peppers (inclusive of Florida growers) would be 


approximately $7.4 million. 
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Table II-38, 


Peppers: 


Costs and Teturns in the 


Immokalee-Lee area 


| Item . 1976-77 
Number of srovers . ° : 9 


Number of acres . 


Average acres per grower 
Average yield per acre (bushels) 


Growing costs: 


Land rene. ...., 
seed) > F Airis bs 
Fereivizers = 5 + > 
Spray and duse  .. 
Cultural laber F 
Machine hire ... 
Ges, oil and grease 


e e 


e 


e 
e e e ° e e 


Repair and saincenanc 


Depreciation 


Licenses and insurance A 
Interest on produccion capical (92% -« 
Interest on capical invested (other 


Miscellaneous expense . 


Tocal groving cose . 


Harvesting and Sarketing costs: 
Jd 


Picking expense «i 


e 


* @ @ oe e 


e 


e e e e e e e e @ 


e e e 
e e e 
e e e 
e e e 
° e *e 
eo ee 
e e e 
e 28 e 
e e 
° 
e e 


e e e 


-@ e s 


° e e e e 


Grading and packing expense . 


Containers ...., 
Hauliag e e 7 se e e 
S@liings. 6c) 58: 


e e 


e 


° e e 


e e 


Total harvesting and marketing cost 


Tetal eras cose 
Crop sales. .... 


Net return... . ee eee: : ; 


4 ; Pye fen < 4 
D. L. Brooka, Costes and Returns from Vevetahle Couns tn 


Source: 


Season 1976-77 with Comoarisors, institute ct 


J 


TS ae ro ear acs . Use ? 
Sclences, Universicy of Florida, Cainesville, Mocch 1973. 
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2196 
264 
548 


Average oer 
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e e 
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Acre 
$ 34.37 
(118.53 
290.61 
278.90 
477.45 

=p al oy 

92.03 

DAY Oo dae ws 

92.82 

65.28 

64.04 

eoage 
147.18 


1878.52 


S9362.71 
sense. LS 
7a gE eel) 
: 108.83 
e108 si 


71289.81 


3228.33 


3408.09 
$239.76 


Susse: 
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Table II-39, Peppers: 


Iten > 197677 
Number of growers... .. +e ° : 7 


Number of acres... . 
Average acres per grower 


Average yield per acre (bushels) 


Growing costs: 


Land rene... ., 
S006 Fee e 
Fertilizer ..... ‘ 
Spray and duse . . . 
Cultural laber . ; 
Machine hire... : 
Gas, oil and grease . 
Repair: and saintenance 
Depreciation. ...., 
Licenses ang insurance 


Interest on sroduccion 
Interest on capiczal inv 
4 scellanecus expense 


Total growing cose... 


Picking and packing 
Containers .... 

Hauling ......, 
selling . . gait. tate, 


Total harvesting and zar 


exp 


Harvesting and Matxeting costs: 
dé 


Total crea cost . 
Cropiss. eS reo ee 


Nee retura oS se Le OF Cesena arene ¥e) fee. tos Beh Oa el eM ° : 2aGe 


Vegetable Cross in Florias 


Source: D.L. Brooke, 


Costs and Teturms in the Palm Beach- 


0 aaah toe: 


Costs and Returns ‘ree, 





Broward area 


ae OS eee cela Petey f 3 1100 
medias ote 5 ae te : 157 
Mites tanereite  S : 689 
Aver-ze per 
Acre Busia! 
on te Oe Oe ee :$ 56.92 ime ara 
Stee eee ss ot cts gl ts >: 88.48 
SOM Sse teas oo, 4 5 > 204.48 
cree LCs Sl ee, 6. 5 hee tee tem, > 242.54 
eae Meise chek. ,° 4 ¢ > 692.95 
ee ae ome te mN Leriee : 188.67 
“WORLD Stheet akties oxime penniehs.on 2 >: $9.8] 
SEMIS Motte Rete liei sy 53 < |, oe : 106.21 
SMimMteis) whee Be cone uay etccm : 88.20 
Ss oe er el ee sae > 89.96 
Capital (92 - § monchs) : 72.40 
ested (other than land) : py ils fey S| 
MRL. * MAA. BtSeedecice. 50s ounce > 210.75 
+. oR (Poel eee eons ° $2103.60 :$ 3.955 
ONS CEs eevee se os : 649.82 653 
ae Sooepie Met icitgute re: > 328.65 ne fae 
SHISMAS AEM SWheene uneis cohen on. : 107.62 Ave) 
CS Sl hal Tel ig set Td pead inl eal : 144.16 .269 
kecing cose . 71030.23 1.65 
DSA Att oe ee JSP Ged «234 
OND? Muti Tetiees ctiseee seers. tt el Ap iy gaged e 4.932 





Season 1976-77 with Comparisons, iascituce of Food and Agriculturai 
Seiences, Universicy of Florida, Cainesville, “arch 1378 ,- 
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SUMMARY OF ECONOMIC IMPACT ANALYSIS OF CANCELLING sDBoc USE ON LETTUCE 


A. USE: EBDC use on commercial lettuce production 
B. MAJOR OLSEASES ConTRoLieD; Sowny mildew 
C. ALTERMATIVES: "rye fs 


Major registered chemicals; Captan, Copper, Polpet 
State recommendations; 
EONS | 
Number of States Recoomend ing for Oowny Mildew 


zsoc 22 
Captan 1 
Copper 3 
Polpee 3 
MO alternatives 16 
Pecdmmend ed 
Noe=chemical sonerols; Bffective A@awchemical control astheds are not available. 
SS 
Efficacy of alternatives; Copper is an effective alternative to gBoc for downy mildew conerel ia Arizona and 
California. Captan and Yolpee do Ast provide control necessary for commercial lettuce production. 
tive ormance; Copper fungicides cause yellowing of \eapper leaves and light browa necrotic areas on leat 


Comparative costs: The difference in material cost per acre Per season would be $1.15 in California and Arizona. 
Florida growers would cease letruce Production if EBDC’s vere nOt available. 


Do. EXTENT OF USE: 


Active ingredient basis; Annually, 260,000 pounds (a.i.) of EBoc’s are applied to lettuce is California (156,000 lbs), 
Arizona (76,000 lbs), and Plozida (28,000 lbs.) . 


Alternatives are currently seldom used. 


Acres treated basis: Annually 67,900 acres of lettuce are treated with EBOC’s in California (39,000 acres), 
Arizona (19,000 acres), and Florida (9,900 acres). Ptoportionally, the percentage of 
actes grown receiving treatment 28 250, SOV, and 1008 in California, Arizona, and florida, 
respectively. [n terms of percent of U.S. lettuce production treated in state, it is estimated 
to be 18.4%, 7.30, and 2.68 in the three states, respectively. 


E. ECOMOMIC DUPACTS: 


User: Users in California and Arizona would suffer an average yield reduction of 12.50 clus 
quality reduction on the femaining production. Florida GFOwers are expected to cease 
Commercial lettuce production. After price adjustments, revenue on affected acres 
would decline by $10.7 million ($273/acre) and $4.2 aillion ($22l/acre) in California 
: and Arizona, fespectively. Florida growers would shife from lettuce, losing $16.4 Million in <os3 
revenue, tO sweet corn with a GEOSs revenue of 58.2 sillion giving &@ net icss in revenue 
of $8.2 million. the effect on net revenue -s net known. 


Sarket/Con sumer: Lettuce production would be greatly reduced in Florida. Although California and Arizona 
Growers would face yield losses, planted acreage would likel: increase in these staces in 
response to higher prices so :hat total production would decline by less than la. There 
would be a quality loss on anout one-fourth of lettuce produced. Retail srices could 
inetease by about 10% on average OF about $.23 aillion in total. 


Macroeconomic: Wo major impacts 
7. SOCIAL/CoeENITY De@acTs; Not investigated. a 
G LUCTATIONs op AMALYSIS ; 1. Usage estimates are from assesmment team sembers and nct grover surveys. 


2. Market impacts are estimated Using elasticit:es whicn Bay not be precise for the 
impacts expected on productions. 


4. Paewcrpar, AMALYSTS AND CATE: John Bratland, USDA 
Gary Ballard, ZPA 
Oesember, 1978 
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Lettuce 


User Impact 


The rh tes effective fungicides on lettuce stems Primarily from the 
damage caused by one disease, downy mildew (Bremia Lactucae), It effects 
lettuce in these 3 States—California, Arizona, and Florida. This particular 
disease poses the most acdte problem in Florida. The high humidity in the 
Florida growing areas create an environment that is conducive to the development 
and spread of this disease requiring 100 percent of the acreage to be treated 
ah) Fortunately, Florida accounts for only 3 percent of the U.S. production 


compared to California's 74 percent and Arizona's 15 percent (Table II-40). 


Alternative Control Programs 


The alternative fungicides registered for use on lettuce are not as 
effective as the EBDC fungicides. Copper is the one most likely to replace 
the EBDC's. Though this fungicide was used before the EBDC's were introduced, it 
does not represent a totally satisfactory alternative today. This fungicide 
1s effective in controlling downy mildew, but it damages the lettuce in a 
Manner that results in a reduction in quality and therefore grade and price 
(1). The economic implications of this reduction in quality will be explored 


below. 


Impact on Production Cost 


The impact on an EBDC cancellation would add very litcle to outlay per 
acre for fungicides. In California and Arizona, the £8DC fungicides are 


applied at a rate of 4.0 lbs. per acre per growing season. The outlay per 
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acre for EBDC fungicides in these States would be $7.60 (Table It=41a)= The 
copper base rangieides sell for approximately $1.75 per pound of active 
ingredients and are applied at a rate of 5.0 pounds per acre per season for a 
cost of $8.75-per acre. For these States, disease control costs would increase 
$1.15 per acre if the EBDC's are cancelled, 

In Florida, EBDC fungicides are applied at a rate of 2.8 pounds asi. 
per acre per season for a cost of $5.32 per acre (Table II-4la). 
If the EBDC fungicides were withdrawn, this amount would represent the saving 
in material cost because the alternative material, copper, would not be used, 
For California and Arizona, it was assumed that all of the acreage 
currently treated with EBDC's would be treated with copper (5). 

These changes in cost per acre would be relatively insignificant in the 
3 Selacted States. However, the major importance of an EBDC cancellation 
lies not in production cost changes that would be incurred, but rather in 


yield reductions and reductions in grade and quality. 


Dollar Losses per Acre from Changes in Grade and Quality 


An EBDC cancellation would have a major impact on yield levels and on 
the grade and quality of the marketed crop. In California and Arizona, it 
Was estimated that yields would be reduced 12.5 percent if copper replaced 
the EBDC fungicides. In Florida, there are no alternative fungicides to 
Teplace the EBDC fungicides if they are cancelled and yields are estimated to 
be reduced 20 percent. 

At current prices, these yield reductions would result in losses per 
acre of $235.25 and $211.75 in California and arizona, Tespectively 


(Table II4la). Once account is taken of price changes, these estimated 
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losses-per acre will differ significantly from those shown in Table II-4la, 

The per acre losses for California.and Arizona would be $205.85 and $185.25, 
respectively. These estimates are based on the assumptions that a 45 pound 
carton of lettuce treated with the copper fungicides would sell for 
approximately 12.5 percent less than that treated with the EBDC's (Table II-41b). 
This reduction in price would occur because copper has the effect of turning 
some of the lettuce leaves yellow. 

In Florida, grade and quality reductions of $329.60 would occur because 
of the effect of downy mildew (Table II-4la). This estimate is based on the 
assumption that untreated lettuce would sell in the Florida lettuce market at 
a price 25 pecent below that of lettuce Currently treated with the EBDC 


fungicides (Table II-4lb). 


Changes in Production and Estimated Acreage Shifts to Other Commodities 


As mentioned earlier, losses would occur on both acreage treated with 
Copper and acreage not treated with the alternative fungicide. It is estimated 
that total impact, fungicide cost, and yield loss in Florida would be $659.20 
per acre, or 40 percent of the 1975-77 average annual revenue. Production 
cost budgets are not available for lettuce in Florida, However, growers 
would not continue to grow lettuce in this State. Thus, the 2.6 percent of 
U.S. lettuce accounted for by the State would represent the reduction in 
Supply that would result from an EBDC fungicide cancellation. - 

In California and Arizona, total revenue would be reduced 23.5 percent 
Per acre. This loss does not take into account a change in price. Apparently, 


these losses would not be great enough to induce growers to shift into 


alternative crops. The variance in lettuce prices is great enough to encourage 
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a certain degree of "risk taking” behavior on the part of growers, Losses 
could thus be incurred for several seasons in these States without sufficient 
acreage shifts to alternative crops (5). 

The average annual level of lettuce Production for the pertod 1975-77 
was about 54.3 million ecwr. The output losses in each of the three States 
would result in a 5.8 percent fall-off in this average annual production 
level (Table II-41b). This loss would be slightly over 3.2 million cwt. as a 


result of a cancellation on the use of EBDC fungicides on lettuce. The loss 


in production estimated above does not take account of changes in quantities 


marketed that would occur as a result of price increases. 


Change in Commodity Price and Farm Income 


The estimate of change in price will take account of the reduction in 
U.S. output and the reduction in price for lettuce sold at a reduced price 
because of quality reduction. The former effect of the EBDC cancellation 
will be treated as a reduction in supply in the sense that less lettuce will 
be marketed for each and every price. The latter effort will be treated as a 
Teduction in demand faced by the grower in the sense that he will be paid 
less for each and every amount marketed. 

The concepts of demand and supply elasticity will be used in making 
estimates of price changes that would result from a cancellation of EBDC use. 
The price elasticity of demand for lettuce is estimated to be -0.048 (3). 

The elasticity of supply for lettuce is estimated to be .337 (4). The loss in 
lettuce production for the total U.S. would be about 5.8 percent (Table 


II-41b), 
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The lettuce marketed at a reduced price because of quality reductions 
would have “6 effect on the average U.S. farm level price of the commodity, 
An average of 12.5 percent price reduction will be assumed with the average 
price for 1975-77 used as a base. 32/ This reduction would be a percentage 
change of 12.5 percent for both California and Arizona (Table II-41b), Each 
of these percentage reductions in price must be weighted by the Proportion of the 
total U.S. lettuce production grown in the State. For California, the 
proportion is 0.184, and for Arizona the proportion is 0.073 (Table Ii=41b), 
The sum of these weighted percentages would equal 3.2 percent, Thus, the 
average price reduction for the U.S. as a whole would be 3.2 percent. A 
reduction in total U.S. Output of 5.8 percent and a reduction in average U.S. 
marketed price of 3.2 percent would induce a net price increase of 14.7 


percent. 53/ 
(a ill 


52/ Dr. Albert Paulus of the EBDC Assessment Team has made an effort to 
determine the extent of this reduction in Price. He has determined that the 
reduction would average 12.5 percent on crates of lettuce being sold at a 
price of approximately $4.00. 


3/ This estimate was derived through the use of the following formula: 


% change in price = Slice! - es > AY! 
0.377 + 0.048 SFR Ei pent 
0.048 


14.67 = net percentage price change at farm level for the total U.S. lettuce 
market 
5.8 = the reduction in total lettuce output for the U.S. as a whole 
3.2 = the average weighted percentage price reduction for the U.S. incurred 
because of quality changes 
0.337 = the price elasticity of supply for lettuce 
0.048 = the price elasticity of demand for letcruce 


The formula is an algebraic sum of two formulas developed in the Appendix. 
See the Appendix for further information on the acoropriate use of these 
formulas and the assumptions inherent in their use. 
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The average annual price per cwt. of lettuce over the pertod 1975-77 was 
$7.81. Based on an annual quantity marketed of 54.3 million Cwt., the total 
revenue to lettuce growers is $424 *nillion. 

An increase of 14.7 percent in the price of lettuce for the U.S. as a 
whole would put the value per cwt. at approximately $8.96. Once growers have 
adjusted to such a price increase, the total quantity of lettuce marketed 
would not have been reduced by 5.8 percent, but rather by 0.71 percent. With 
the reduced quantity marketed at a price of $8.96, the estimated increase in 
total revenue would be over $59.0 million for all lettuce growers in the U.S. 

There would be differential impacts for the areas that would be directly 
affected by a cancellation. The extent of the impact on lettuce erevans in 


Florida would be difficult to assess since the assumption was made that they 


_ would stop producing lettuce if the EBDC's were cancelled. It is assumed 


that Florida growers would choose the most profitable alternative crop. 

With respect to California and Arizona, it was assumed that the average 
annual price of lettuce at the farm level would increase by 14.7 percent, the 
Same as the U.S. price. The average annual price for lettuce in California 
during 1975-77 was $7.37 per cwt. With a yield per acre of 256 cwt, the 
average revenue per acre for the period 1975-77 was $1,886 (Table II-4éla). A 
14.7 percent increase in price would put the price ac $8.45 per cwt. This 
would be the price of lettuce unaffected by the quality reduction imposed by 
a cancellation on the use of EBDC fungicides. With a yield per acre of 256 
Cwt., the total revenue generated per acre on this lettuce acreage not affected 
by the cancellation would be $2,163. 

After an EBDC Cancellation, the yield per acre on the affected acreage 


Would be about 224 ewt. This acreage would also vield a reduced quantity of 
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Ter cuce that would sell at a lower price. The Price of lettuce sold ata 
reduced quality or grade was estimated $7.40 per cwt. The total revenue 
generated pé@r acre on this acreage would be $1,648 per year. There would 
thus be a gain in total revenue of $277 per acre on the acreage not directly 
affected by a cancellation and loss in total revenue per acre of $230 on the 
acreage directly affected by a cancellation of the use of the EBDC fungicides 
(Table II-4la). 

The estimate of the total dollar impact on the State at the farm level 
would take into account the adjustment in acreage. A downward adjustment in 
acreage would be expected to accompany the decline in the total quantity 
marketed. [t is estimated that there will be a 0.71 percent reduction in the 
quantity of lettuce marketed in the U.S. once adjustment to price is taken 
into account. [t igs estimated that 1,110 of the adversely affected acres 
would shift to alternative crops in California. This number would be 
Subtracted from 39,092 (Table II-40), the acres Currently treated with EBDC's 
in California. This acreage would be treated with the copper fungicide if 
the EBDC fungicides were cancelled. The following listing shows the acreage, 
Tevenue per acre, and total revenue generated on both the affected and unaffected 


acreage. 54/ 


Total acres Revenue per acre Total revenue generated 
Se 


Affected 37 ,982 $1,648 $63.0 million 
Unaffected 117 ,284 627163 $253.7 million 

Total T55= 210 $316.7 million 
Le 


34/ The affected ecteage is) cChat’on which the! EBDC fungicides! are used 
Currently. The numbers included in the listing are those that would hold once 
allowance is made for changes in price, quantity narketed, and acreage changes. 
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The current estimated annual revenue generated is $294.9 million. Thus, 
the total gain to growers in the State would be $21.8 million. However, a 
certain proportion of the growers would be adversely affected. The Rota‘). 
revenue on the adversely affected lettuce acreage would fall from about $73,7 
million to $62.0 million. 

In Arizona, 50 percent of the lettuce acreage is currently treated with 
the EBDC fungicides. In Arizona, the average revenue per acre per year for 
the period 1975-77 was $1,695.00 based on a yleld per acre of 209 ory and a 
price of $8.11 per ecw. (Table II-41a). 

The assumption is made that, in the event of an EBDC cancellation, the 
Price of lettuce in Arizona would increase 14,7 percent, the same as for the 
U.S. Such an increase would result in a lettuce price of $9.30 per ecwt. 
Based on a yield of 209 Cwt. per acre on the unaffected acres, the total 
Tevenue per acre would be $1,944, 

On the affected acreage the yield would fall from 209 cwt. to 183 cw. 
per acre. The lettuce grown on this acreage would sell at a reduced grade 
and a lower price. Thus, the lettuce of reduced quality would sell for about 
$6.14. Consequently, the revenue per acre on the acreage affectd by an EBDC 
Cancellation would be $1,490 per year. 

On the acreage on which the EBDC fungicides are not used, the gain in 
total revenue per acre in Arizona is $249 and on the affected acreage the 
reduction in total revenue per acre would be $205. 

The total dollar impact at the farm level for Arizona is estimated by 
taking into account the adjustment in acreage. The adjustmenc in acreage is 


estimated in the same manner as for California. The estimated percentage 
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reduction in quantity marketed for the U.S, of O.71 percent will be used to 
estimate the percentage reduction in lettuce acreage in Arizona, This would 
reduce Arizona acreage from 28,067 to 37,397 (Table II-40). The estimated 
270 is subtracted from the 19,033 acres treated with EBDC's in Arizona and 
would be treated with the copper fungicides if the EBDC fungicides were 
cancelled (Table II-40). The following listing shows the estimated average 
revenue per acre and total revenue generated at the farm level on both the 


affected and unaffected acreage in Arizona. 55/ 


Total acres Revenue per acre Total revenue generated 


Affected 18,763 $1,490 $28.0 million 
Unaffected 19,034 $1,944 $37.0 million 
Total S757 58 $65.0 million 


After an EBDC cancellation, it is estimated that lettuce revenue would 
be $65.0 million compared to the current revenue of $64.5 million or a gain 
of $0.5 million. 

There would be a redistribution of income within the State. The income 
on the affected acreage would fall from $32.2 million to $28.0 million. The 
income generated on the acreage on which the EBDC fungicides are not used 


would increase from $32.2 million to $37.0 million. 


Impact on Net Returns and Shifts to Other Crops 


Problems arise in attempts to assess the impact on net returns per acre 


of an EBDC cancellation on lettuce. The most common difficulties would 


‘SST 


23/ The affected acreage is that on which the =30C fungicides were used 
Currently, 
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include the following: 


(1) Budgets apply to production in a telatively small area or region 
within a State; 


(2) Budgets are usually not available for a major Part of a State 
engaged in the production of a4 particular crop; and 


(3) Production budgets usually do not show cost levels for various 
levels of Output or yield, 


Each of these difficulties can impose severe constraints in assessing the 
impact on net returns of a particular pesticide cancellation, In the case of 
lettuce, all of the above considerations imposed problems. Since there would 
be significant yield reductions in two of the affected States, the problem 
mentioned in the third point restricts the Tange of budget sar eear ee that 
could be used. 

Table TI~42 shows budget information for an area in California. The 
quantities in’ this budget have been converted from 47 1b. cartons to cwt. 

The two components that vary with Production level are the harvest cost at 
$3.83 Ret cwt. and management cost based on 5 percent of gross receipts. 

In Table [I-42, the two rightmost columns show the production cost that 
would correspond to two different yield levels {fn California. The average 
lettuce yield on California acreage for the period 1975-77 igs 256 cwt. 

After an EBDC cancellation, the average yield on the affected acreage in 
California would fall fo an estimated 224 cwr. per acre with an estimated 
total cost per acre of $1,622.49. The Management cost has not been changed 
because the Opportunity cost of the mana -ement resource will mot have changed 
€ven though yield on the acreage will have fallen 5v 12.5 percent. The 
estimated total revenue on this acreage would be $1,452 resulting in a net 


Feturn per acre of $35.51. Since returns to managetent are already accounted 
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for, the net return, Sose/ es adequate “profit” to prevent a significant 
acreage shift to other crops. 

There would be Significantly greater net Teturns to growers in California 
not sees Sy affected by the need to use an alternative fungicide. The gross 
revenue per acre on this acreage would be $2,613 as a Tesult of the increase 
in lettuce prices. The estimated production cost per acre would remain at 
$1,745.05 with a net return of $417.95 per acre. The increase in net return 
on this acreage would be Selle 

The leftmost columns in Table II-42 show production costs for two yield 
levels in Arizona. The yield of 209 is the average for all acreage. in Arizona 
for the years 1975-77, The estimate of 183 ewt, reflects the 12.5 percent 
reduction in yield that would occur if the EBDc fungicides were cancelled, 

The average annual Tevenue per acre in Arizona over the period 1975-77 was 
$1,695 per acre (Table II-4la). With production costs at $1,555.49, per acre 
het return per acre prior to an EBDC cancellation in Arizona would be $139.51. 

If a cancellation were imposed on the use of EBDC fungicides on lettuce, 
the average yield per acre would fall to 183 cwt. per acre with revenue at 
$1,490. The production cost would fall to $1,455.91 resulting in a net return 
Of $34.09 per acre. This estimated net return per acre would apply to roughly 
50 percent of total lettuce acreage in Arizona if the EBDC's were cancelled. 

The yield level per acre would not be reduced on the acreage in Arizona 
not directly affected by a cancellation of the EBDC fungicides. Once price 
increases are taken into account, the revenue per acre on this acreage would 
be $1,994, Witch production cost at $1,555.49 pet acre per season, the net 
Teturn would be $388.51. This net return would reoresent an increase of $249 


Over the net return that would be realized prior co the cancellation of the EBDG 
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fungicide. 

In Florida, the economic consequence of the shift to other crops is more 
difficult to assess. 56/ As noted above, an EBDC cancellation would induce 
losses per acre of sufficient magnitude to force lettuce growers in Florida 
into alternative crops. 57/ The assumption is made that virtually all of the 
9,933 acres (Table II-40) grown in Florida would shift to other crops. 58/ The 
selection of alternative crops would apparently not be done solely on the 
basis of current profitability. 59/ Though sweet corn is not a particularly 
profitable crop in Florida, it would be the crop toward which lettuce growers 
might shift if the EBDC fungicides were banned (9). Most of the lettuce in 
Florida is grown in the Everglade region. Sweet corn production would thus 
expand in the Everglade area of Florida if the EBDC fungicides were cancelled 
from use on lettuce. 

An estimate of the average annual revenue per acre for sweet corn in the 


Everglades is based on the estimated yields per acre and upon the adjusted 


SS 


56/ According to Dr. D. L. Brooke, no production budgets have been prepared for 
lettuce production in the State of Florida. 


37/ The assumption is made that this shift to alternative Crops would occur 
Tather rapidly. In reality, several years may elapse before lettuce production 
in Florida ceases, 


38/ This assumption is supported by the expert judgement of Dr. Robert MCMiliians 
Plant Pathologist, University of Florida, Gainesville. opr, McMillian tis an 
expert on vegetable crops and is a member of the EBDC Assessment Team. 


poy Dr. D. L. Brook points out that celery is quite profitable currently. 

However, it probably would not be chosen by lettuce growers as an alternative 

crop. [ts production is controlled on the basis of acreage allotments, 

Controlled production would impede the choice of celery as an alternative to letttuce 
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the EBDC fungicides would increase the per acre production costs of sweet 
corn in Florida by $24.65. This increase in cost would redute the expected 
met return in the Everglade area to $124.79, 

ies all-9,933 acres of lettuce were to switch to sweet corn, production 
of this commodity would increase by 1.0 million cwt. in Florida. This estimate 
is based on the assumption that the yield per acre of sweet corn acreage in 
the Everglades formerly in lettuce production will sustain the same yield 
levels as that already in sweet corn Production. This estimated yield level 
1s 102 cwt. per acre. This increased production would represent an 18.4 
percent increase in the average annual adjusted Production for Florida and a 
7.1 percent increase in production for the U.S. as a whole. This increase in 
U.S. production will force the price of sweet corn downward, However, this 
increase in production will be only one of two factors which will affect the 
price of sweet corn after a cancellation of the EBDC for use on 2ach of these crops. 

The other factor will be the additional cost incurred in using a more 
expensive fungicide. In this case the fungicide is chlorothalonil and, as 
Noted above, the use of this alternative material would increase production 
costs by $24.65. This increase in cost would be an average weighted percentage 
increase in production cost of 1.2 percent for the U.S. 63/ The combined 
effect of the increase in production and the increase in production cost 
would be a downward adjustment in the average U.S. price of 10.7 percent. 
The assumption is made that the average annual Florida price would fall by 
—_____ 
63/ This percentage is derived by noting that $24.65 is 4.0 percent of $772.64 


and that the treated acreage in Florida accounts for 37.6 percent of \UcS. 
Production of sweet corn. 
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the same percentage. 64/ As indicatd above, the average annual adjusted 
price of sweet corn in Florida was $9.04 for the period VN ie. 7\ ake, 
percent reduction would result in a price of $8.07 per cwt. with an average 
yield of 102.cwt. per acre in the Everglades, Stowers switching from lettuce 
to sweet corn would obtain a gtoss revenue per acre of $823.14 on the latter 
crop. Thus, after the downward price adjustment, the net return per acre on 
sweet corn would be reduced from $124.79 to $25.85, 

Though no estimate can be made of the loss in met revenue to Florida 
lettuce gtowers, an estimate of the change in gross receipts is possible. 
Table II-4la shows that the average annaul 8toss revenue per acre on Florida 
lettuce was $1,648.00 for the years 1975-77, After the shift of the acreage 
—$—______ 

64/ This estimate would be obtained through the use of the following Cora 


% change in price = (0.4)(1.2) = (7.1) J caliey/ 
0.22 + 0.4 


The following definitions apply to the above formula: 
% P =# the percent change in avdrage market price 
(0.4) = the elasticity of supply that will be used in this assessment. 


This elasticity applies to a larger group of commodities classified 


as “vegetables” (12) 


(1.2) = the estimated weighted percentage increase in production cost per 


cwt. for the entire U.S, 


(0.22) = the elasticity of demand that will be used in this assessment (11). 


This elasticity is an arithmetic product of the retail price 
elasticity of demand, -0.32, and the average elasticity of price 
Cransmission for 5 fresh market vegetables, The average 
elasticity of price transmission for these vegetables is about 
0.69. 

(7.1) = the percent increase in the supply of sweet corn 


% 


The formula used above is an algebraic sum of two fornulas developed in the 


Appendix. See the Appendix to the vegetable section for more information on the 


appropriate use of the formulas and the assumptions inherent in their use. 
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into sweet corn production, the expected gross revenue per acre would be pO23eL4, 
Thus, the lossein gross revenue would be about $825 per acre. On all of the 
9,933 affected acres of lettuce in Florida, the total estimated loss would be 


$8.2 million. 


Summa ry of Impact on Gross Income at the Farm Level 


As noted earlier, the 14.7 percent increase in the price of lettuce 
would mean a net increase of $59.0 million in gross receipts for U.S. lettuce 
Stowers. However, the loss incurred by Florida lettuce growers in switching 
fo corn must be subtracted from this figure. This loss was about $8.2 million. 


Thus, the net gain in gross revenue for the total U.S. is $50.8 million. 


Consumer Impact 


Changes in Quantity and Quality of the Product Available 


There would be both a reduction in the quantity and quality of lettuce 
available to consumers if the EBDC fungicides were cancelled. In terms of 
quantity available to consumers, there would be an expected immediate 
Teduction of 5.8 percent in total output. This reduction would have two 
components: 

(1) the loss of all lettuce production in Florida (2.6 percent of the 
U.S. total); and ; 

(2) the loss in output in California and Arizona because of yield 
reductions. 


This reduction in Output would not take acccunt 3f che adjustment in 


ptice and the subsequent adjustment in output ¢> =7e orice increase. As 
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shown above, the estimated annual U.S. output would be 54.3 million Cwt. 
after an adjustment to the price increase. This output level would represent 
a reduction of 0.71 percent of the average annual output level for the period 
a975—/,/. 

The reduction in quality of lettuce marketed would apply to the part of 
the crop produced in California and Arizona. Of the new equilibrium Output 
level, 18.9 percent would be copper treated lettuce from California, §5/ 
Also, 7.3 percent of the new equilibrium output for the U.S. would be copper 
treated lettuce from the affected acreage in Arizona. This Output would 
total to 26.2 percent of the U.S. total output after price adjustment. This 


number would represent the percentage of total lettuce Output consumed that 


would be of a reduced grade or quality level, 


Changes in Consumer Expenditures 


The average annual price of lettuce per cwr. over the period 1975-77 vas 
$7.81. It is estimated that the price paid to growers is 33.9 percent of the 
retail price of lettuce (11). Thus, the estimated average annual price of 
lettuce at the retail level was $23.04 per cwt. 66/ The elasticity of price 
transmission is estimated to be 0.676 for lettuce. 67/ The implication of 


NS 


65/ The percentage would take account of the yield reduction on the affected 
acreage in California. 


§6/ Since this price is a three-year average for Paint tris necéssarily 
below the very high prices that existed in early 1978. 


67/ The elasticity of price transmission is the ratio of the relative change 
in retail price to the telative change in the farm level price. 
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average annual price received by sweet corn Stowers in Florida. 60/ The 
weighted average yield obtained in the Everglades was 203 Crates per acre 
during the period 1975-77, 61/ The average weight of a crate of sweet corn in 
Florida is 50° lbs. (10). Thus, the average yleld per acre is 102 cwt. At 
the average annual adjusted price of $9.04 per cwt., the estimated revenue per 
acre 1s $922.08 (10). The weighted average cost per acre for the Everglade 
area is $722.64, 62/ Thus, the estimated average annual net return per acre 
in this area was $149.44 for the period 1975-77. This is the estimated net 
return per acre on sweet corn in Everglades prior to the imposition of an 


EBDC cancellation. As moted in the section on Sweet corn, a cancellation of 


ee 


60/ The yield information for this part of Florida is derived from Costs and 
Returns from Vegetable Cro s_in Florida. an average is obtained which is 
weighted by the number of acres allocated to sweet corn in the area in each 
of the respective years 1975 through 1977, 


The price obtained by growers in the Everglades is assumed to be the adjusted 
average annual price for the State as a whole. The adjustment made was 
necessary to account for the frost that occurred in the winter of 1977. This 
frost destroyed most of the Florida winter crop of that year. The adjustment 
was accomplished by assuming that the yields and prices obtained for the 
winter crop in 1977 were the Same as those obtained for the winter crop in 
1976. This assumption was applied to all 12,500 acres planted in the State 
for the 1977 winter crop. The adjusted production and value of production 
for the winter crop results in an adjusted Production and value of production 
for the entire year of 1977. If the adjusted data for 1977 and the actual 
data for 1975 and 76 are used in estimating an average annual price, the 
estimate obtained is $9.04, These estimates are obtained from Vegetable 1977 


Annual Summary , Acreage, Yield, Production. Crop Reporting Board, USDA, 
December 23, 1977, 


§1/ See the preceeding footnote. 


$2/ This weighted average is obtained from the publication titled Costs and 

Returns from Ve etable Crops in Florida. The average is based on data found 
in the March 1977 and the March 1978 publications. The total cost per acre 

in each year was weighted by the proportion of the acreage in each year as a 
part of the total. 
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this elasticity coefficient is that the 14.7 percent increase in price at the 
farm level would be followed by a 9.9 percent increase in price at the retail 
level after an EBDC cancellation. 68/ After such a percentage increase, the 
expected average retail price would increase from $23.04 to $25.32. 69/ 

The average annual outlay made by consumers for lettuce over the period 
1975-77 was $1,252.1 million. 70/ If a cancellation on the use of EBDC 
fungicides were imposed, this estimated outlay by consumers for lettuce would 
increase to $1,376.0 million. 

Consequently, the additional total annual outlay for lettuce that would 


be made by consumers would increase by $123.9 million. 


Conclusion and Summary 


The major part of the negative economic impact of an EBDC cancellation on 
lettuce would fall on the consumer. By comparison, the additional revenue 
that would accrue to growers for the U.S. was estimated to be slightly over 
$59 million. However, the additional Outlay that would be made by the consumers 
of lettuce would be more than twice this amount. In short, the gross loss to 
consumers far exceeds the change in gross gains to growers of lettuce. 
a 
§8/ 9.9 = (0.676)(14.7) 


69/ Since this price is a three-year average for 1 be ey hae oe ao necessarily 
far below the prices that have existed in 1978, 


70/ This estimate is based on an average annual quantity marketed of 54.3 
million cwt. and a retail level price of $23.04 per ewt. 
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Table II-42. Sample costs of lettuce Production at varying yields, 1976 1/ 


Item : Arizona ‘ California 


Yield cwe. per acre 183 2/ 209 2/ 224 3/ 256 3/ 
Cost to grow (variable costs) l/ 629.23 629.23 629.23 629.23 
Harvest cost @ $3.83 per cwt. 700.89 800.47 857.92 980.48 
Fixed costs-machinery and 7 

buildings 41.04 41.06 41.04 41.04 


Management cost (5 percent of 
value of crop at the initial 
yield) 84.75 4/ 84.75 4/ 94.30 5/ 94.30 5/ 


Total cost 1,455.91 1,555.49 1,622.49 1,745.05 


° 





1/ Source: This table is adapted from a production budget prepared for the year 1976 


by J. W. Huffman and £. A. Yeary. J. W. Huffman is Farm Advisor-Montery County 
Cooperative Extension, Parlier California, University of California. E. A. Yeary is 
Farm Advisor State wide. The data presented in the table are all consistent with 
the data presented in the original budget prepared by J. W. Huffman and £. A. Yeary. 
The changes made do nat contradict their budget in any way. The changes are several 
in number, however; first, the unit have been changed from 47 lb. cartons to cwt. 
and second, the different yields for which costs were estimated have been changed 
to fit the needs of the analysis. This change was easily accomplished since harvest 
cost and management cost were the only variable costs in the budget. The extent to 
which these costs were incremented with che various yield levels was clearly 
specified in their budgee. Thus, total production cost estimates can easily be 
derived from their table for yield levels not specifically addressed in their budget. 
In the case of harvest cost, the cost is $3.33 per cwt.. In the case of management 
cost, an importation of 5 percent of initial total revenue per acre was used. 


2/ For the yield levels 183 and 209, the latter would Tepresent the initial yield 


level and the former would Tepresenc the yield level per acre after a 12.5 percenc 
yteld reduction Tesulting from a cancellation hc 


3/ The yield level per acre of 256 would represent the initial yield and 224 would 


be the estimated yield after a 12.5 percene reduction resulting from an EBDC 
cancellation 


4/ The management cost of $84.75 was derived by inputing 5.0 percent of the initial 


total revenue for Arizona as a management cost. This total revenue per acre is 
shown in Table [T-140. This inputation for management cost is retained act the lower 
yield level and lower revenue per acre since the assumption is made that the 
Opportunity cose of managemenc resources will aoc have changed. 


3/ The management cost of $94.30 is an imputation based on 5.0 percent of initial total 


revenue per acre for California. This total revenue 1s $1,886.00 as shown in 

Table LI-L40. This same management cost inputation (594.30) ig retained even though 
yield levels may change or the revenue per acre may change. The rationale for 
Tetaining this imputation is that the Opportunity cost of management resources will 
not change in response to changes in total revenue per acre on lettuce. 
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SUMMARY OF =comomIc IMPACT AMALYSIS OF CAMCSLLING ZBOC Use OM 3PINaAcy 


Ae ‘JSB: 

S$, MAJOR STSEASE COMPROLLED: 

Sc. ALSSRMATIVES > 
MICE segistered chemicals: 
stace feccemendationss 


Noaschemiesl controiss 
LL 


Ra gsd of altarnaci ry 


[oepara EL Ve costs: 


eciusicas 


5. S3PEwP oF cm, 


& ECONOMIC Dwacts: 


Jserr 
Market; 
Csoqumer; 
Macroeconomic : 


* PREMCIPAL ANALYSTS wo Oates 


<30C we on commercially grow SBinach 
cowny arlidew 


SSPPer and captan (RPAR) 


Yurper of Staces Jecommend ing SOF Siseases 
SOWnY 41) dew 


Bes 26 

Soper 3 

apeaa 3 

“@ alter. 20 
TRS) 


ia the heavily affected states. (Temas. “eryiaad, Virgiala, and yew Jezony) che aleernacive 
Suagieides, ce ne tnt CAPRA. do n0€ provide ecusomic control. TS is asmmed <nae cone 


Spinesn producers. in Tamas would shift 1608 Of theds acreage. ints al ceenative SOEs: che 
likely alternative crop wuld se eniows. Gross revemusa would cise Sy. $4.9 atllion, -atehougs 
preties would remain cesentislly aachanged 16 production csecs foe onions are higher as compare 


ta eke Masyland-Virginis area, 654 Of spinach acreage <culd bs shifted ines SSySe@n Sroduct.:oca. 
Nee sevenuss world decline an estimated :80/acre ar a =seal of $173,000. 
ta New Jegvey, 650 of spinac® acreage would de shifted late cabbege a6 che asst likely 


aleernative crop. Gaves revenue per scre will decline $178 on impacted acres. Nee -cevenue 
\# also expected to decline but value is wt caw. 


& peice rise of ehis asqnitude SeSus. Quality of semaining spinaes would remgia iocasoged. 
essary outlays fer spanecn could rise ‘rom $64.1 aillioa currently to $81.9 aillion as 
cousumption declines ‘rom 396,333 sPP -o $68,443 CAP. Jase cose ae reeaal levei could -:se 
s¥ $6.48. 

None expected 


wee Lavestigaced 


- Le Caage daca was cutineted by Aseesament ‘een. Survey daca were noe availasie. 


2s Slasticicies ased to estimete peice Lapects Bay Not Se accurate for the lacge pretectica 
effects expected. 


Joha Sratland, “SDA 
Gary Sallard. oA 
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SPINACH 


User Impact 


The need for effective fungicide treatment On spinach stems primarily 
from the damage caused by downy mildew (Peronospora Spinaciae). The 
disease has the effect of producing a spot on the leaf sections of the plant 
and additional damage to the stem part of the spinach plant. In cases of 
severe infestation, the plant can be destroyed by the disease. The disease 
spreads rapidly; it 1s common for an entire field of spinach to be 


destroyed once infestation has occurred (1). 


Alternative Control Programs 


There are no alternative fungicides registered for use on spinach. 
An ieerdstive approach to Frrter with the disease would be the introduction 
of varieties of spinach that are resistant to the major disease. Though 
Such varieties are expected to be available, the disease (downy mildew) 
apparently has the ability to produce new strains which can attack resistant 


varieties of spinach. 


Impact On Production Cost 


Table II-44 shows that ehavavevads number of E3DC fungicide applica- 
tions in the affected Seated is 4.5 per season. Zach application involves 
the use of 1.6 lbs. a.i. per acre. The total cost ser season 
for this type of fungus control program is about 313.48 per acre per season. 


If the EBDC fungicides were cancelled, there would Se 10 alternative fungicide 
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used in their place. Consequently, a ban would result in a reduction 


in cost per acre of $13.68, the cost of the EBDC°s, 


Changes in Yield, Quality, and Production 


In each of the four affected States— Texas, Maryland, Virginia, and 
New Jersey, the expected percentage loss of yield would be 100 percent on 
currently treated spinach acreage (1). This percentage is the extent of 
expected losses that would occur as a result of a cancellation on the EBDC fungici 
Such level of losses would involve a major part of U.S. production of 
Spinach. Table II-43 shows that 35.5 percent of the total U.S. production 
of spinach is treated with EBDC fungicides in the affected States. This 


percentage would be the extent of U.S. losses in the production of spinach 


_ if a cancellation on EBDC's were imposed, 


Changes in Commodity Prices and Farm Income 


A cancellation on the use of EBDC fungicides on spinach would have a major 


impact on the price of this commodity. The extent of the increase in the 


ptice would depend on the percentage reduction in quantity produced at 
Current prices and on the responsiveness to price increases of quantities 
demanded and supplied. 

The estimate of price increase that will be derived here will measure 
the impact on the average U.S. price of a reduction in Output in the 
affected States. In deriving this estimate, it will be assumed that the 
35.5 percent reduction in output that would resul: from an EBDC cancellation 
Tepresents a 35.5 percent reduction in supply at :crrene ptices of spinach. 

As indicated above, an estimate of change :2 arice requires some 


information concerning the responsiveness of quant::‘es denanded and 
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supplied to price changes. This information is embodied in the price 
elasticities of demand and supply. ds outlined in fh Appendix to the 
vegtetable section, the demand elasticity measures the percentage 
change in athaoretee of the commodity demanded in response to a 
percentage change in the price of the commodity. The price elasticity 
that will be used in this assessment is 0.22. This number represents 
an estimate of the price elasticity of demand at the farm level, fl/ 

The estimated price elasticity of supply that will be used in this 
assessment is 0.20. This elasticity measures the percentage change in 
quantities supplied in response to a one percent change in the price of 
the commodity Cl4) 


The estimate of change in the farm level price of spinach would take 


into account the reduction in quantity Supplied at current prices ‘and the 


elasticities of demand and supply. An EBDC cancellation would be expected to 


71/ The estimated price elasticity for spinach i3 derived from the study 
by P.S. George and G. A. King titled, Consumer Demand for Food Projections 
for 1980. This farm level elasticity is a Product of the elasticity of 
retail demand for a group of commodities titled “other fresh vegetables” 
and the average elasticity of price transmission for five (5) frest 
vegetables. The price elasticity of retail demand for “other fresh 
vegetables” is 0.32 and the average elasticity of srice transmission for 
the five fresh vegetables is 0.672. 
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induce an increase of approximately 84.5 percent in the price of spinach, 72/ 


A price increase of this: magnitude would cause a Significant inpact on the 
total revenue accruing to spinach growers in the U.S. The Price of spinach 
(at the farm'lével) over the period 1975-77 was $17.15 per ecwr, An increase of 


84.5 percent would increase this price to $31.64 per ewe. The average annual 
quantity marketed would be reduced from 698,633 cwe. for the pertod 1975-77 to 
568,433 cwe. Consequently, the total revenue accruing to U.S. spinach growers 
would increase from the average annual $11,979 thousand (for the period 
1975-77), to $17,986 thousand, 


There would be an increase in the toral income of growers continuing to 


produce Spinach in the affected States. In the Maryland-Virginia area and in the 


SS 


(J2/ This estimate is derived through use of the following formula: 


% change in price meld case Be ta, SP AAG 
0.22 + 0.20 

84.5 = the net percentage price change at the farm level for the total 
U.S. spinach marker, 

35.5 = the reduction in total U.S. output of lettuce that would occur 
because of an EBDC cancellation. 

0.22 = the estimated Price elasticity of demand. 

0.20 = the estimated price elasticity of supply. 

See the Appendix for further information on the appropriate use of the 

formula and the assumptions inherent in its use. 
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New Jersey area, 35 percent of the acreage currently in spinach production 

would ee so employed after a cancellation on the use of EBDC fungicides, In 
the Maryland-Virginia area, there would be 764 acres that would remain in spinach 
production. In New Jerse¥, there would be 333 acres that would remain so engaged. 
The yield per Reve on this land will not be affected by a Cancellation of the 
EBDC fungicides. Thus, the yield per acre in these two areas will remain at 
approximately 29.78 cwt. and 68.21 cwt., respectively. aA change in price of 84.5 
percent would raise the price of Maryland-Virzinia spinach from $18.17 per cwt. 

to $33.52. This increase in price will raise the total revenue per acre from 
$541.00 to $998.00 on the acreage not directly affected by the cancellation. 

In New Jersey, a change in price of 84,5 percent would raise the price per cwrt. 
from $19.97 to $36.84. This price increase would shift the total revenue 

upward from $1,362.00 to $2,513.00. The above described changes in total 

Tevenue per acre would increase the total income accruing. ta spinach growers by 
$349.1 thousand in the Maryland-Virginia area. The Berresnond (ie increase in 

New Jersey would be $383.3 thousand. 


The above described estimates pertain only to the acreage that would remain 


in spinach production after a cancellation on EBDC use. The loss on the acreage 


directly affected by such a cancellation would depend on the crops chosen by growers 


in the affected areas. This issue will be addressed below. 


Iupact on Affected States and Resulting Shifts in Acreage 


It {s assumed that the acreage treated with the EBDC fungicides in each 


. 


of the three affected States will be allocated to alternative crops. This 
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assumption follows from the estimate that there would be a 100 percent loss 
in yleld on this Spinach acreage if there were no treatment with the EBDC 
fungicide or an alternative. The crops chosen by growers as alternatives would 
Rerene on at least two considerations; the profitability of the CTOp, and the 
crops already being grown by the grower in addition to spinach. 

In the State of Texas, the crop that would be chosen as an alternative 
to spinach would be selected on the basis of profitability, The crops that 
appear to be the most likely alternatives to spinach are Cabbage, lettuce, 
Carrots, and onions (15). On the basis of recent data On revenue and cost, 
onions appear to be the most profitable of these alternatives (16). 

Spinach grown in Texas is produced in the Rio Grande Valley. The 
revenue per acre on the onions grown in this part of Texas is approximately 
$2,145.00. The total cost per acre on onions grown in the valley is about 
_ $1,664.92 (16). The profit per acre is thus $480.08. .With profits of this 
size, it is concluded that Spinach growers forced into onion production because 
of an EBDC cancellation would incur important losses. The difference would 
increase the gross revenue accruing to affected growers in Texas by more than $4.9 
million. 73/ 

In the Maryland-Virginia area, the direction of acreage shifts out of 
Spinach production would be determined by the crops already being grown by the 
spinach growers in the area. The crops that are also grow by spinach growers 


% 


in the area are field corn and soybeans (17). 


Dee 


73/ This estimate is obtained by multiplying the extra revenue per acre, 
Br, 251. 00, by the acreage affected in the State ‘see Table [I-43), 
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Of these two alternative crops, soybeans appears to be somewhat more 
profitable (18). The net revenue or cash Teceipts per acre is $81.00. It 
is estimated that the net return on spinach is about twice that of the net 
return on soybeans. Thus, the loss in net TeCurn per acre in “switching” 
from spinach would be approximately $80.00 per acre. The estimated total loss 
in net return for all affected growers in the area would be $175 thousand (18), 
The loss in total income would be estimated by deriving the difference 
between net revenue per acre for the two crops and then multiplying the 
difference by the number of affected acres, Table [I-44a shows that the total 
revenue per acre for spinach in the Maryland-Virginia area fs $541.00. The gross 
Tevenue per acre on soybeans is $165.00. The difference per acre is $376.00. 
Consequently, the loss in §TOSs receipts to affected growers in the area is 
$821 thousand. 
In New Jersey, spinach is grown mainly on small, highly diversified 
farms. There are a large number of crops that would be likely alternatives 
if EBDC use on spinach were cancelled. These crops would include lettuce, 
escarole, endive, green cabbage, and green peppers. If growers of spinach in 
New Jersey were forced out of the production of Spinach, the likely alternative 
crop to which they would turn would be cabbage (20). I¢£ growers were forced 
to make such a change, there would be a loss in total revenue per acre of 
approximately $178.00. As shown in Table II-44a, the total revenue per acre 
On spinach is $1,362.00. This dollar amount is an annual average based on the 
combined production of two Seasons~~spring and fall. The average annual 


Tevnue per acre on Spring and fall cabbage in New -ersey over the period 
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1975-77. was $1,134.00. 74/ The loss inlecotal income to all spinach growers 
in New Jersey would de approximately $110,360. This estimate is based on 
the assumption that there would be a loss in ZtOss receipts of approximately 
$178.00 per acre on the 620 acres that would ve affected by a cancellation on the 
EBDC fungicides. 

There are no data currently available that would anpetie reliable 


comparison of net returns per acre on spinach and cabbage production in New 


Jersey. 


Summa ry of Change in Gross Income at the Farm Level 


For the U.S. as a whole there would be an increase total revenue of more 
than $6 million. Of this amount, $732.4 thousand would accrue to growers in 
the affected States that would remain in Spinach production if the EBDC 
Pred cide were cancelled. 

In each of the three affected States, there would be significant shifts 
to alternative crops if the EBDC fungicides were cancelled from use on spinach. 
The increase in gross revenue that would accrue to affected growers in Texas 
would amount to $4.9 million. This estimated increase in gross revenue would 
Occur because of a shift from spinach to onion production on the affected 
acreage. In the Maryland-Virginia area, the crop seen as a likely alternative 


to spinach is soybeans. Such a shift in acreage would generate an expected 


. 
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74/ Vegetables 1977 Annual Summary Acreage, Yield, Production and Value 

Crop Reporting Board, USDA, December 23, 1977. In New Jersey, cabbage is also 
gtown in the summer. However, spinach is not grown in this season. Thus, the 
Summer cabbage crop is not included in the comparison of average annual revenue 
per acre. 
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total loss to all gtowers of 3821 thousand. The total loss in gross receipts 
that would be mounted ia Yew Jersey would be approximately $110 thousand. 
Thus, for the U.S. as a whole, there would be an increase of $9,976,000 accruing 


to growers currently engaged in the production of spinach. 


Consumer Impact 
Se 


Changes in the Quantity and Quality of Product Available 


There would be no reduction in the quality of the Spinach marketed after 
a cancellation on the use of the EBDC fungicide. Presumably, there would be no 
production of spinach on the acreage currently treated with the EBDC fungicides. 
AS noted above, there would be an 18.6 percent reduction in the quantity 
of spinach marketed in the U.S. This reduction would reflect the decline in 
the quantity of spinach demanded after the 84.5 percent increase in the farn 
level price of spinach. This downward shift in quantity marketed would take 
into account the part of the market adjustment necessary to establish a new 
“market” or “equilibrium” price after the initial reduction in output imposed 


by an EBDC cancellation. 


Change in Consumer Expenditure 


The degree to which the retail price would increase as a resiulelofra 
cancellation would be determined by the extent of the price change at the farm 
level and the responsiveness of the retail price to changes in the farm Level 


Price. The responsiveness of retail price to Cnange in farm level price can 


be given or conveyed in an elasticity of price transmission. This elasticity 
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wana tatio of percentages with the percentage Change in the farm level 
price in the denomenator and the percentage change in the retail price 
in the Romeracoc: The elasticity of price transmission that will be 
used in this assessment is equal to 0.672, 73/ The arithmetic product 
of this elasticity and che percentage change in price at the farm level 
will give an estimate of the percentage change in price at the retail 
level. This arithmetic product would give an estimate of price change 
at the retail level of 56.8 percent. The average retail price for spinach 
over the period 1975 to 1977 was $91.84 per ewt. (19) An increase of 
56.8 percent would add $52.17 to this base price. Thus, the estimated 
price per cwt. of spinach would be $144.00 after the imposition of an 
EBDC cancellation. 

The change in total outlay made by consumers would take into account 
the reduction in quantity demanded in addition to the change in price. Ags 
indicated above, the total quantity marketed in the U.S. would shift downward 
from 698,333 ewt. to 568,443 cwr. The average annual outlay for spinach 
from consumers would consequently increase from $64.1 million to $81.9 
million. aA cancellation on the use of EBDC fungicides on spinach would 
Tesult in U.S. consumers of spinach spending an additional $17.8 million. 


SS 


715/ This elasticity of price transmission 1s estimated from information 
contained in a study done by P.S. George and G. A. King. This study was 
cited in earlier footnotes. The elasticity 0.672 is an average of the 
Price transmission elasticities for five other fresh market vegetables. 
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SUMMARY oF EQUNOMTC (MPACT WALYSIS or CANCELING 
SBOC USE ON CELERY 


A. SEs EBOC use On commurcial celery production 
5. MAJOR OLSEASE CONTROLLED; Early Blight and Lace alighe 


C. ALTERMATIVES: 


Major registered Chemicals; Benomyl, Chlorothalonil, Arilazine, copper 
State recommendations: Number Staces Recommending for Oiseases 
———————— enor C1 Senses 


Early Late 
Slighe 3lighe 
=3ce 18 20 
Benapy] ¢ 9 9 
Caloret:.aloail 1s 1s 
Anilzaing 1s 1s 
Copper 16 16 
“RPAR chemical 
Noneqchamical controls; NOt availaple. 
SS 
BLti of alternatives: Chlorethalonil provides disease contral equivalene to EB0C and would 
be the aost likely alternative. 
tive Ormance: place of Thornit? “eld be maintained if chlorcthaloail were used in 
place of Roc. 


Comparative costs: Season Chemical Cost Per Acre 
f 


zB Chlorothalonil OLfference 
Californial/ $15.96 $ 37.57 $22.62 
Ploridad/ 45.98 108.44 62.46 


Y/ 7 applications Pee year 
7 20.2 applications per year 


Conclusion: The gost likely alternative to eBoc for early blighe and lace blight would be 
: chlorethalenil. CRlorethaloail is registered and is tecompended by several 
states. teagan, | Tlf vill be aaiscained at a higher chemical cont ret 


5. EXTENT oF omg; 


hetive ingredient basis: 226,200 pounds (a.i.) BoC are applied in Plorida in an average of 20 
applications annually. 33,000 pounds (@.i.) are applied in California 
in an average of 7 applications annually. 


Gnits treated basis: 3,927 of Califernia's 19,633 acres (20%) of celery are treated annually. 
1008 of Plorida’s 20,833 acres are treated annually. California and 
Florida produce 67.7% and 23.3%, respectively, of 0.3. celery produciton 
for a total of 91s. 


&. ecowoure TMPACTS : 


Oser: Users in Plorida would ineur $676,629 -n increased production costs or 
1. of current revemes. Users in California would incur $84,862 
increase in production costs or ).5% of cevenues. Users are expected to 

Femain in celery production even hough net creveme is reduced. 


Market; Quantity and quality of celery marketed is expected to remain unchanged if 
chlerothalonil is substituted for £BOC ay users. 
Coasumer; NO significant impacts. r 
Macroeconomic ; Nene expected. 
ee 
P.  SOCTAL/ COMMUNITY IMPACTS + Not inveetigated. 
G LIMITATIONS OF AMALYSES; Usage data was based on export opinion of assessment -eam mambers and noe on 


user survey. 
4. PREINCTPaz AMALYSTS AND OATE; John Bracland, USDA 


Gary @allard, ::PA 
Suptember, 1978 
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Celery 


User Impact 


A cancellation on the use of EBDC fungicides would have its {mpacts in 
California and Florida (1). as shown in Table II-45, these States account for over 
90 erent ofeU.S. celery production. California accounts for 67.7 percent 
of the U.S. output of celery while Florida accounts for 23.3 percent. 

However, as shown in the Same table, only 20 percent of the acreage is treated 
with EBDC in California as compared to 100 percent for Florida. 

The use of EBDC fungicides on celery has been for the control of two 
diseases: early blight and late blight. Apparently, the EBDC fungicides are 


effective in the control of both diseaes, 


Alternative Control Pro ram 
OR Tam 


As indicated in Table Ii-46a, chlorothalonil would be the preferred 
alternative to the EBDC fungicides. The explicit assumption is made that ac 
the EBDC fungicides were cancelled, chlorothalonil would be used on all of the 
affected acreage, 

In terms of active ingredient, chlorothalonil would be used in amounts 
Toughly equivalent to that of the EBDC fungicides. In California, 7.91 lbs. 
(a-d.) of chlorothalonil relative to 8.4 lbs. (a.i.) of EBDC would be used 
Pe? acre on celery during a season. In Florida where problems with fungi 


até more Serious, there are a greater average number of applications 
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92 fungicice per season chan in ca-ifornia. Thus, che Weanticies of 


Suagicice applied during a season are such greater. In S206? ca. 24.9 lds. 


(a.i.) der acre ofthe =3DC fungicide ara appliag during the season, with 


e 
chlorothalonil used as an alternative, 22.33 2) Som aet .) per acre would se 


applied during a growing season. 
Impact _on Production Coste 
eS 


In California, the cost per acre of EBDC use is approximately $16 as 
shown in Table II-46a. This estimated outlay for the EBDC fungicides assumes 
4 cost per lb. (a.i.) of $1.90. tI¢ growers in California were forced to use 
chlorothalonil, the estimated Outlay per acre would be $37.57 since the price 
for this fungicide is approximately $4.75 per lb, (a.i.) Thus, the difference 
in material cost per acre in California would be about $21.61. In Florida, 
the per acre material cost for the EBDC finetetits is about $46.00. [¢£ 
eieethalonii —. used as a replacement: the expected chemical cost per acre 
would be approximately $108.44, Thus, the expected difference in per acre 
cost would be about $62.44 in Florida. 

The same theory, rational, and assumptions as were used in the analysis 
of Pian market tomato prices will be employed rear to estimate percentage 
change in production cost (see pages 11-12 and the Appendix to the vegetable 
section). Thus, the dollar values in the second column of Table II-46b 
Could be intepreted as estimates of long-run average cost per acre in the 
two affected States. The estimated average cost per acre in California is 


$4,320 and in Florida the average cost is estimated to be $3,341 per acre. 
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The added matarial cose ia Calizornia would Teoresent a 90.5 rertcenr 
increase in production cost. Ia Florida, the added aarerial COSt of $62.46 


would represent a 1.9 sercent increase i3 thé cost of srsducction,. 


Change in Yield, Quality and Production 


There would be no change in yield or quality with Chlorothalonil used 


as a substitute for the EBDC fungicides. 


Changes in Commodity Prices and Farn Income 


The extent to which celery prices at the farm level would increase 
depends on the extent of the material cost increase and on the Tesponsiveness 
to price Presses of quantities demanded and supplied. The elasticity of 
demand is estimated to be 0.08 at the farm level (3). The elasticity of 
supply is estimated to be equal to 0.32 (4), 

The cost information required to estimate the percentage change in price 
is the weighted percentage increase in production cost for the U.S. as a 
whole. In Table II-46b, the weighted sum of the rightmost column, 0.51, is 
the percentage that will be used in estimating the price change. The estimate 


of percentage change in price that would result from a 0.5] percent change in 
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Goss OF otccuccion would se aporoximately 9.325 Percens., 75/ shis estinarad 


percent chaage in orice would appiy to the U.S. as a whole, Thus, the impact 


of an =3DC cancellation would have a relatively sasignificanr fimebe lt Yai 


on 
celery prices. 

The losses that would be incurred at the farm level 2ecause of an EBDC 
cancellation would be limited to the additional costs imposed on growers in che two 
affected States. In each State, the loss estimate would be derived dy the 
arithmetic product of the average annual acres and the additional cost per 


acre for the more expensive alternative fungicides, The following listing 


shows the dollar losses and percentage breakdown. 


California $ 84,862 ll percent 
Florida $676,629 89 percent 
Total $761,491 100 percent 


Florida incurs 89 percent of the loss because all of the acreage in this State 
is treated and because there are three times as many applications per acre 


per season as in California. 
es 


1$/ The formula used to derive this estimate would take the following form: 


% change in price = 0.5] meCOe 245) 
0.08 
Lara 1G 


0.51 = the estimated per unit (cwt.) increase in cost. 

0.81 = the percent change in quantity demanded, in response to a one 
percent change in price for celery (demand elastic. cy ie 

0.14 = the percent change in quantity supplied with respect to a one 
percent change in price (elasticity of supply). 


See the Appendix for further information on che appropriate use of the 
formula and the assumptions inherent in its use. 
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Impact _on Net Return 


As indicated above, the added cost per treated acre that would be 
imposed in California is $21.61. This increase in cost would, of course, have 
some impact on net return on 20 percent of the celery acreage in California. 


The following listing shows total cost associated with two different yteld 


levels per acre (24). 


Total cost per acre: 

| 900 crates per acre $3,803 

1,000 crates per acre $4,056 
The crates average 60 pounds in weight. From Table II-45, it can be 
determined that the yield per acre in California is nearly 56,700 pounds or 
945 crates. Thus, the estimated cost per acre would be 45 percent of the 
difference between $4,056 and $3,803 added to $3, 803. This estimated cost on 
acreage yield 945 crates would be $3, 917. With $21.61 added to this “EY 
level, the cost per acre after an EBDC cancellation would be $3,939. As shown in 
Table II-46b, the total revenue per acre in the State is $4,320. Aftera 
cancellation, the net return per acre would be $381.00. It is thought chat this net 
return per acre would be more than adequate to retard any acreage shift out 
of celery into alternative crops. 

In Florida, the added cost Chat would be incurred per acre for alterna- 

tive fungicides would be $62.46. Production cost information is available 
for the Everglade area in Florida. This area accounts for almost 69 percent 


of the acreage known to be treated in this State (7). Ina this area, the 
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average yield per acre is 574 crates per acre per season (7), At this 


yield level, the cost per acre is $3,167 per acre per season (7), However, 
from Table II-45, it can be determined that the average yield per acre for 
Florida celery is 35,438 ‘pounds. If crates are assumed to be 60 Pounds, the 

average yield on all Florida acreage is 591 crates per season. This 

yield level is 3 percent greater than 574 Crates. As an approximation of 

production cost with a yield of 591 crates per season. This yield level is 

J percent greater than 574 crates. As an approximation of Production costs 

with a yleld of 591 crates per acre, 3 percent will be added to the Production 

cost given above, 77/ The resulting estimate of Production cost is Saecoe 

per acre. Table II-46 shows that the total revenue acre in Florida celery 

ts $3,341. Thus, before a cancellation, the net return per acre would average $79.00 
for the State as a whole. However, for the Everglade area, the net return 

‘pet acre is $543.73 with a yleld of 544 crates and a price per crate of $6.27 

(7), An increase in cost of $62.46 per acre would reduce this net return 

to $481.27. Growers of celery in the Everglades could easily absorb the 

cost of more expensive fungicides. In this area, growers would not shift 


acreage to alternative. Crops because of the added cost that would be imposed 


by the cancellation of EBDC fungicides. 

Le 

y This estimation procedure is based on the assumption that nearly all 
{tems in the production budget vary with yield levels. [n actual practice, 


however, Some of these costs will be fixed. Thus, the resulting estimate of 
costs with the higher yields will be somewhat Overstated. 
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Consumer Impact 


Changes in Quantity and Quality of the Product Available 


There would be no reduction in grade or quality of celery if the 


preferred alternative fungicide were used in place of the EBDCs. 


Change in Consumer Expenditure 


There would be no expected change in consumer expenditures on celery 


as a result of a cancellation on EBDC use, 
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ts 11-46b. Impacts on Production Cogt- Celery 











* Proportion of * ave. Revenue a Increase in ee percent. Est weight, 
_ U.S. production ‘ per acre . Material cost : Change in ipercene im 
State | treated in the | 1975=77 .with ale. :COSst per -on U.S. ave 
* States ive _ (est. ave. cost) ; fungicide 3/ ‘acre : Production — 
| as ae 
California 0.135 4320.00 2161 O25 0.07 
Florida 0.233 3341.00 62.46 1.9 0.44 
en me 
| Total 0.368 0.51 


\/ Source: Vegetable 1977 Annual Summary 


i Crop Reporting Board, USDA. The Proportions are 
obtained by dividing the percentages in the right most colum of Table II-45 


by 100. The total 0.368 represents the Proportion of U.S. production treated. 








2) Source: Ibid. The average revenue per acre is assumed to be equal to the avetage 
| cost per acre for the purposes of this assessment. The rationale for this 
| assumption is outlined in the appendix. 


‘3/ Source: See Table: II-464 


4 Each item in the colum represents the percentage impact on U.S. production 

| cost originating in the state. The colum total, 0.51, represents the weighted 
petcent change in average U.S. production cost of commodity that would 

Tesult from an EBDC cancellation. 
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SUMMARY OF SCOMIMIC IMPACT ANALYSIS oF SANCELLING EROC USE OW CABIIAGE 


A. USB: 
3. MAJOR OLSEASE NUTROLLED: 
GC. ALTERNATIVES: 


Major registered chemicals, 


State recommendations; 
SS 





E30C use sn commercially produced -abbace 
Sowny aildew and alcernaric luag jpoe 


Chlorothalonil and copper 


Number of States Recommend ing for Diseases 
Downy Mite AlScernarcic 


=30e 23 16 

Chlorothaleail 17 13 

Copper 6 L 

%O alter. u $ 
fescsmenied 


Switching from £B0c’s to chlo would increase season Creacmene costs by 
$14.92/eere ia Florida and $$.70/acre in California. 


Produetion cosine ComCrOl can be had by substituting chlorethalonil ter men's. 
Production covts would increase vith the substitution. 


ta Plerida, 96,000 1b (a.i.) GOC’s are applied to 16,300 acres in 4.9 spplications per 


acre. in California, 13,300 Lb (a.i.) FBOC’s are applied to 3,300 acres in 2.3 applications 
pet secre. Current usage of chlorothalonil is noe knows. 


cabbage growers in Florida and <alifornia wuld have increased coses o: production but 
would saintain yields and quality by using chlorothalonil. 


Quantity and quality available of cabbage wuld not se significantly changed by loss of =B0c’s. 


Availability end recatl peice of cabbage wuld act be significantly changed (lees than Le change 
ta peice) by Switiching to chlarothaloail. 


Wo impacts expected. 

N@ impacts expected. 

1. Usage estimates were nade by Assesament Team seabers. Survey data are not available. 
2. Availability of chlorothalonil to teplace =BOC ise on cabbage is assumed. 

Joh Brathland, cSDA 


Gary Sellard, epa 
‘ovember, 1978 
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Cabbage 


User Impact 


The humid and warm environments of California and Florida necessitate 


the use of effective fungicides in Cabbage production. Cabbage in these 


States is affected by downy nildew (personospona parisitica) and 


alternaria leaf spot (alternaria brassicae) (1). The EBDC fungicides | 


are used in both States primarily for the control of these diseases. 


Alternative Control Programs 


Table [I-48 shows that chlorothalonil is the fungicide that would be preferred 


a8 an alternative if the use of EBDC fungicides were cancelled on cabbage. 


The. alternative, chlorothalonil, would eupere ely be used on all of the 
Cabbage acreage currently treated with EBDC fungicides in both Florida and 
California. In those States, chlorothalonil would be applied in the same 
number of applications per season as the EBDC fungicides. In Florida 
the average number of applications is 4.9 per acre per season and in 
California the average number of applications is 2.5 

The total quantity of the alternative material that would be applied 
Per acre per season is somewhat less than the quantity of the EBDC 
fungicide used, In Florida, 5.9 pounds of EBDC active ingredient is 
applied per season. The quantity of chlorothalonil that would be used 
tn the 5.5 pounds active ingredient. Table [1-48a shows that in Califonia, 


the total quantity of the EBDC fungicides used per acre per season on 
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cabbage 1s approximately 4.0 pounds a.i. If Chlorothalonil were to 
replace the EBDC's in this use, the former fungicide would be applied in 
quantities of approximately 2.3 pounds a.i. per acre per season. In 
these respective quantities, the cholorothalonil fungicides would ap= 


parently be as efféctive as the EBDC's in controlling the diseases 


affecting cabbage (1). 


Impact on Production Cost 


The use of the EBDC fungicides on cabbage in Florida involves a 


chemical costs per acre of $11.21 per season. The cost estimate assumes 


a price for EBDC of $1.90 per pound of a.i. As shown in Table II-48a, 
the Rided chemical cost of chlorothalonil would be $26.13 on the Florida 
acreage. This estimate is based on the assumption that chlorothalonil 
would-sell for a price of approximately $4.75 per pound a.i. 

On the affected acres in California the cost incurred for the EBDC 
fungicides per acre per season ig approximately $7.60. This estimate is 
also based on a price of $1.90 per pound a.i. The substitution of 
chlorothalonil for the EBDC would increase treatment costs per acre 
to $13.30. 

If the assumption is made that the same number of acres would be 
treated in both States after cancellation of EBDC fungicides, an estimate 
Can readily be made of the additional financial outlay that would be 


Made by all affected farmers in each of the two States. In Florida, the 


additional Cost per acre incurred from the use of chlorothalonil would 
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be $14.92. Table LI-47 shows that the expected annual acres treated are 
16,284. Thus, there would be an additional Outlay by all affectag growers 

of $242,957. In California the additional cost per acre would be $5.70, 

If one assumes that all of the 3 ,333 acres Currently treated with the EBDC's 
would be treated with Chlorothalonil the total additional Outlay for the 


State as a whole would be $18,998. 


Changes in Yield, Quality and Production 


There would be no change in yield or quality with the use of chlorothalonil 


as a substitute for the EBDC fungicides, 


Changes in Commodity Prices and Farn Income 


The increase in treatment cost will tend to raise the price of cabbage 
at the farm level. The extent of this price increase will depend on the 


amount of the material cost increase-and on the responsiveness of price 


- increases of quantities of cabbage demanded and supplied. The estimate 


of price change sought here is that which would apply to the entire U.S. 
The total revenue per acre on cabbage production in California is 
$1,424.00. The additional material cost that would be incurred for the 
more expensive alternative fungicide is $5.70 as shown in Table [I-48b. 
Added material cost incurred for chlorothalonil would represent 0.4 percent 
of the Proxy estimate of total production cost per acre. 
The same theory, rational, and assumptions as were used in the analysis 
of U.S. fresh Market tomato price will be employed here to estimate per- 


Sentage change in production cost (see pages 4-5 and the Appendix to the 
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vegetable section). Thus, the estimated average resource cost Per acre 


in Florida is $1798 over the pertod 1975-77, An increase in Material costs 


of $14.92 would represent an Q.8 percent increase in Production cost 


(Table II-48b). The eestimated average cost per acre on Cabbage in 


California is $1,424 (Table II-48b). An additional outlay per acre of 


$5.70 for chlorothalonil would represent an increase of 0.4 percent in 


average production cost (Table TI-48b). An estimate of the impact of 


this cost increase on the U.S. price of cabbage would necessitate weighting 


the percentage increase in both States by the proportion of U.S. production 


affected by this cost increase. The sum of these weighted percentage 


change in the price of Cabbage would result from the cancellation of 


EBDC fungicides, 
The estimate of percentage change in the price of cabbage that would 
Tesult from an EBDC cancellation can be derived directly from the estimate as the 


percentage change in Rost pat cwt. As iddiceted earlier, an estimate of 


Change in price requires information regarding the responsiveness to 

Price changes of quantities demanded and supplied. The measures of res- 
ponsiveness are contained in the price elasticities of demand and supply. 
With the use of both price elasticities and the estimate of the percentage 
increase in production Cost per cwt, ome can obtain the estimate of the 


Percentage change in price that would occur as a result of a cancellation 


on the use of EBDC fungicides. The estimated increase in price is about 0.6 
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percent. 78/ Since the estimated increase in Price per cwt for Cabbage igs 


less than one percent, no attempt will be made to assess the increase in 


revenue that would accrue to all growers of Cabbage because of the esti- 


‘nated increase in price. This approach is in accordance with the pro=- 


cedure outlined in the Introduction to the vegetable section, 


The impact of the cancellation on farm income would be felt primarily by 
those growers of cabbage. 


that Currently use the EBDC fungicides. Ag 


indicated above the additional outlay that would be made by the affected 


growers in Florida would be $242.9 thousand (Table II-48a), This number 


reflects the increased cost incurred for chlorothalonil, 


the preferred al- 


ternative fungicide. Tn California, this additional outlay would be only 


$19.0 thousand for all affected Cabbage growers in the State (Table TI-48a). 


Se 
18/ This is obtained ‘through the use of the following formula: 
% change in price = 0.15 See lS 
1e+200155 1 + 1.366 
0.1135 


0.634 = The estimated percentage increase in price for cabbage 

0.15 = The estimated percentage increase in production cost for cabbage 
0.155 = The estimated price elasticity of demand for cabbage 

0.1135= The estimated price elasticity of Supply for cabbage. 


See the Appendix for further information on 


the appropriate use of the 
formula and the assumptions inherent in its 


use. 
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Consumer Impact 


Changes in the Quantity and Quality of the Product Available 


There would be no change whatever in the quality of the Cabbage 


market as a result of an EBDC cancellation. The assumption is made that al) 


of the cabbage production Currently treated with the EBDC fungicides 


would be treated with the equally effective alternative, chlorothalonil. 


There would be no Significant change in the quantity of Cabbage 


marketed at the retail level. The cost increases imposed at the farm 


level would not be sufficient to induce any adjustment in the level of 


cabbage production. 


Change in Consumer Expenditure 


A cancellation on the use of EBDC fungicides on cabbage would not 


be expected to cause a aienteteans change in eithes the farm level 


ot retail price. No important change in consumer expenditure would 


Tesult since cabbage would remain relatively unchanged. 
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. : Increase in 
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. Ese, Percent. Est weighted 
: Material cose :;Change in | ercent 
, Sreated in the , 1975-77 .with ale, “anaes oe es ate 
, States aye . (est. ave. cost) . fungicide 3/ . acre teh : 


: Production ¢¢ 


dols. 


dols, 
florida 0.168 1,798 14.92 0.8 0.134 
ulifornda 0.031 T6676 5.70 Ore 0.012 
Total 0.0199 pee: 


! Source: Vegetable 1977 Annual Summary, 
obtained by dividing the percentages in ¢ 
total 0.199 represents the proportions of 


Crop Reporting Board, USDA. The proportions are 
he right most column of Table [1-47 by 100. The 
U.S. production treated. 


_—> 


Source: Ibid. 
et acre for the 
{a the Appendix. 


The: average Tevenue per acre is assumed to be e 
purposes of this assessme 


qual to the average cost 
nt. The rationale fo 


r this assumption is outlined 
Source: See Table II-48a. 


=e 


lach item in the 
{a-the State, 


column represents the percentage impact on U.S, 
lS. production 


The column total, 0.146, represents the wei 


production cost originating 
cost of the commodity that would result fr 


ghted percent change in average 
om an EDBC cancellation. 


a> 
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Vegetables 


Sources Consulted 
1. Assessment of EBDC Fungicide Uses in Agriculture, PactelL USDA/State/ 
EPA Assessment Team, April 1978. 


2. Vegetables 1977 Annual Summary, Statistical Reporting Service, USDA 
December 23, 1978. 8 a ’ 


3. This elasticity was obtained through personal communication with Dr. 
Ronald Mittelhammer, Assistant Professor of Economics at Washington 
State University, Pullman, Washington. The elasticity is derived from 
research contained in his doctoral dissertation titled Estimation of 


Domestic Demand for Salad Vegetables from a Priori Information submitted 
in 1978. 


4. This elasticity was obtained through personal communication with Dr. 
Michael Hammig of the Commodity Economics Division of the Economics, 
Statistics, and Cooperatives Service of USDA. The estimate is part 
of analysis contained in his doctoral dissertation titled Supply 
Response and Simulation of Supply and Demand for the U.S. Vegetable 
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Assessment Team. 
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}. Dr. D. L. Brooke, Costs and Returns from Vegetable Crops in Florida, 
Season 1976-77 with Comparisons, Food and Resource Economics Department, 


Agricultural Experiment Station, Institute of Food and Agricultural 
Services, University of Florida, Gainesville, March 1978. 
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Press, 1970. 


Personal communications with Mr. Steven Raleigh of the Commodity 
Economics Division of the Economics, Statistics, and Cooperatives 
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Applied Economics, Resource Allocation in Rural America. 
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with Dr. Samuel Cotner, Extension Horticulturalist, Texas Agriculture 
Extension Service, The Texas A&M University System, College Station, 
Texas. 
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Park, Texas. 
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Agriculture and Resource Economics, University of Maryland and 
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22. Ohio Crop Enterprise Budgets 1978 Specialt Crops, Prepared by Area 
and State Extension Farn Management Faculty, Department Agricultural 
Economics and Rural Sociology in consultation with Area and State 
Extension Faculty in the Department of Agronomy, Department of 
Horticulture, Ohio State University. 


23. Personal communications with Mr. Charles Porter of the Commodi ty 
Economics Division of the Economics, Statistics, and Cooperatives 
Service, USDA. 


24. Cost and Practice for Row Crops in Ventura County, Cooperative Extension, 
University of California, Ventura California (December 1976). These 
cost estimates do not include returns to Managerial skill or 
entreprenerial talent. 
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Appendix: Economic Tapact of a Ban on the Use of E3DC Fungicides 
i on Vegetadla Crops and Peanuts 


“Practical Techitfetie's for ADoroxinating Commodity rice Impacts 
of Pesticide Cardcellacions when Elasticities ara Available” 


Introductorv Comments 
cess 


In the part of the EBDC assessmen: focusing On vegetables, certain 
formulas have been used for the purpose of approximating the percentage 
change ia price of the commodities directly affected by a cancellation. 
The use of these formulas Tepresents a simplified technique for ap- 
proxinating the impact on price of a pesticide cancellation. The 
word “approximating” ts used for the purpose of emphasizing the fact 
that the method employed does not Tepresent standard statistical or 
econometric techniques of estimation. The techniques should be viewed 
as manent Ly formulated “rules of thumb” yielding results that must 
be interpreted in light of certain strictly defined assumptions. These 
assumptions represent certain Simplifications made for the purpose 
of making the analysis more manageable. The assumptions will be listed 
in this appendix. 

An important part of the economic impact of a pesticide cancellation 
ts the effect of such a cancellation on the price of the commodity 
on which the pesticide is used. This analysis has been prepared for 
the purpose of showing hew these formulas are derived and used. These 
formulas are derived from a Simple two equation nodel of supply and 
demand. This model will be outlined briefly selow, 

The formulas were derived for the purpose 3¢£ dealing with three 


different types of impacts that can occur as a result of a cancellation. 
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These impacts would include the following: 

ae) a change in cost per unit of the commodity with the change 
arising because of the use of a more expensive alternative 
Pesticide; 

(2) A change in yleld that could result from the use of a less 
efficient alternative pesticide or the use of no alternative 
pesticide; 

Co." A change in the quality of the commodity marketed with the 
change resulting from the use of a less effecitve altern4tive 
or the use of no alternative. 

Each of these Cypes of impact Tequire a different type of an analysis 
since each would involve different types of adjustments within the 
context of the supply and demand model. Increases in cost and reductions 
in yield involve shifts or changes in Supply at the farm level. Re- 
ductions in quality have the effect of decrease in demand for the com 
modity at the farm level. Thus different mathematical poemulas are 


Tequired for each of these cases. 


The Simple Supply and Demand Equations with Definitions 


The main purpose of this analysis is thac of demonstrating how 


certain formulas are derived from the simultaneous supply and demand 


. 


equations. In their Simplest form these equations could be expressed 


in the following Way: 
(1) Py ae 3° = 2b Qp 


(2) Ps = c+ d Qo 
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The following definitions apply to equations (1) and C2) 

Py = This notacion represents the demand Price of che 
commodity for the U.S. as a whole. The Boicaat ena 
function of Qn 

Q = This symbol represents the quantity of the commodity 
that would be demanded ac a particular U.s, price. 

a * 4 constant intercepe. 
b = A measure of slope = the Slope showing change in 
Py = with respect to change in QD 

Ps = This notation represents the supply price of the 
commodity for the U.S, This variable is exactly 
equal to per unit cost of the commodity. Ps is 
a function of Qs- | | 

Qs = This variable i thet auanicity of the commodity ee 
would be supplied at a Particular price Pose 

¢ = A constant intercept. 
d = A measure of change tn Pg with respect to change in 
Qs 
Both equations (1) and (2) can be solved for the independent 
variable, Qp and Qs Tespectively. The resulting equations would 


take the following forn: 
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In equations (3) and (4), Qn and Q, are functions of Py and Ps respectively. 
Thus, depending upon the way these equations are expressed, price can 
be a function of quantity or vice verse. 

Equations (3) and (4) can be solved for a common price; that 13 
a price at which Py equals P.., Such a common price would be a market 
price or equilibrium price. 

The term “market price” will be used in this analysis. This price 
will be represented by the symbol Pie This price will be defined in 
the following way: 

(5) Mit the Diateesbs 
If such a price exists, it will be at a point on the supply and demand 
functions at which the following equality holds: 

(6) Q@ = Q =Q,. 

The tern Qe would, of course, be the market quantity. The matrer 
quantity is the quantity Fenanced and supplied at the market price. 
If such an equality exists at a positive price Py, then equations 
(3) and (4) can be set equal to each other: 

(7) oe | i 

a os aiden 
Since the equality Py “ Py = Po fs assumed to hold, equation (7) can 


be solved for a common value Pye 


(8) Fupeenad +. be 
. b+d 


When mention is made of market price in the remainder of the analysis, 


the type of solution given in (8) is that to which reference is made, 
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The relationships between prices of the commodity and quantities 
of the commodity can be depicted in a Simple and familiar diagram. 


Such a diagram is given in figure 1. 


US figure l. 





Figure 1 shows the intersection of a Supply and demand function with 
the market price Pus and the market quantity, Q,,generated at the point 
of waeee rion. The line with intercept, c, and Slope d is the supply 
function. - In effect, the line shows: that per unit cost (as measured 

by Pe) increases with increases in the level of production, Qq. The line 


with intercept, a, and Slope,- b,is the demand function, 


The Concept of Elasticit 
LE OE Etasticity 


The formulas permit ae to use estimates of supply and demand 
elasticity that have been derived or estimated in other economic analyses. 
The equations and the diagram presented above permit a clear explanation 
of the motion of elasticity. In general terms it can be said that 
elasticity is a ratio that shows the percentage change in a dependent 
variable with Tespect to a percentage change in an independent variable. 
The price elasticity of demand would measure Che percentage change in 
quantity demanded of a commodity with respect to a percentage change in 


price of the commodity. This elasticity would 5e expressed as a ratio 
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with the percentage change in quantity in the Numerator and the percentage 


change in price in the denominator. A demand elasticity is given in 
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equation (9), 


(9) Ey = 





ae 
The following definitions apply to the elasticity given in equation (9), 

Ey = This symbol will be used to designate the price elasticity 

of demand, 

QD = The quantity demanded of the commodity, 

Py = The demand price of the commodity, 

4Q" The change in the quantity demanded, 

APy= The Change in the demand price of the commodity. 
The price elasticity of supply is a similar Tatio; the numerator is the 
percentage change in quantity supplied of the commodity and the denominator 
1s the percentage change in price of the commodity. Equation (10) gives 


the supply elasticity in the form that will be used in the remainder 


of the analysis. 


AQ; ’ 
ie, AQ, P, 
(10) Ey = ~ ee ee 
<P 4 Ps Qs 
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The following definittons apply to the Supply elasticity given in (10), 
| ES = The symbol that Will be used to designate the 
elasticity of Supply. 

Q, = The quantity of the commodity supplied aC a particular 
time. 

P; = The price that must exist for a given quantity of a 
a commodity to be Supplied. 

4Q, ™ The Change in the quantity of a commodity Supplied, 

pe = The change in the Supply price of the commodity, 

As indicated above, the elasticities used in these formulas are 
from estimates of supply and demand derived from other economic studies, 
In most Cases, the elasticities used in this Study have been derived 
within the context of models of a somewhat more complex nature than the 


One used here. The results obtained from this use of elasticities must 


be interpreted within the context of certain assumptions. 


Assumptions 


schedules of demand and Supply for the commodity, 

(2) The price of each affected commodity is assumed to be determined 
by the forces of Supply and demand. These Z2Tces would be 
Characterized by the intersection Of a demand and Supply funetion 


and the emergence of a common “marker price. 
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(3) 


(4) 


(3) 


(6) 


A weighted average price for the U.S. covering several time pertods 
is assumed to be a sufficiently accurate approximation of the “marker 
price” for the commodity. This weighted average would take account 
of pistoropott ion of total U.S. production accounted for by each 
State or region. The nature of this weighted average is outlined 
below in this appendix. 

The assumption is made that each of the three types of impacts 
imposed by a pesticide ban can be represented by a shift of efther 
the demand or supply function. The shift is assumed to result 

in a new market price for the commodity or crop being considered 

in the assessment. In reality, this shift in price can be too 
small to be importante. 

The extent of the shift in either the demand or supply function is 
eirimed to be relatively small. The Tationate for this assumption 
will be made clear in the specification of other assumptions below. 
The shifts of the demand or Supply functions are assumed to be of 

a specific type. The function aust be assumed to shift by a con- 
Stant absolute amount at all points along the relevant segment of 
the function. Thus, the function, after the shift, would be viewed 
as parallel to the initial position of the function. In reality 
such a shift would Tarely occur. However, for relatively small 
shifts this assumption permits a sufficiently accurate approximation 


of the percentage change in price of the commodity. 
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ow, 7 


(7) 


(8) 


(9) 


(10) 


The elasticities used in the formulas are assumed to be valid 
approximations of the elasticities that would obtain at the average 
merrariorice used as a base in estimating the percentage change in 
the percentage change in the price of the commodity. 

The elasticities of supply and demand at the new market price 

are assumed to differ insignificantly from those of the initial 
market price. This assumption is satisfied if the shift in the 
supply or demand function is relatively small. | 

The markets for related commodities are assumed to be free of 
disturbances during the time period necessary for the market to 
move from one market price to another. (Commodities can be related 
in the sense that they are substitutes in production or that they 
are substitutes or complements in consumption) 

No allowance is made for the time period necessary for a new market 
price to emerge once a pesticide cancellation has been imposed. The 
assumption is made that the adjustment necessary to achieve a new 
market price occur “instantly”. In reality, such an adjustment 
would not occur immediately but could cover a time period extending 


over one or more seasons. 
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The Formulas and Their Uses 
eS, 


The re of the formulas can best be explained by relating the three 
types of impacts menticned above to a Simple diagram like figure 1, 
~ AN INCREASE IN PER UNIT cost OF PRODUCTION 

The first type of impact mentioned above is the increase in per 


unit cost incurred in the use of a more expensive pesticide, Figure 2 


shows the implication of such an increase in cost. 
is Figure 2 





X . QS 


This diagram is Similar to figure | except that the demand function 

1s designated by a D and the original Supply function by cS. The market 
Ptice is achieved when the quantity demanded equals the quantity 

Supplied at a given price. This price,P,, is cbcained at the intersection 
me The distance, m' - , Shows the dollar increase in cost-per-unit 

of the commodity that would result from the use of more expensive 

Maar icides in place of the one being banned. [tf fs important to note 
that the distance, c¢' - ¢, is equal to the distance, m' -g, This 
equality implies that the increase in cost per unit can be depicted by 

an upward shift of the supply curve by an equal absolute dollar amount 


at all points along a limited or restricted seenenc of the Curve supply curve, 
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This estimate would require the use of the following type of fornula: 


Pa). 


(11) 2 4P, = : 





1 +/En 
cs 
The following definitions apply to the formula in (11): 
Py = The market price of the commodity at the farm level. 
rd APY = The percentage change in the market price at the 
farm level. 


IS he The meacure of per unit production cost of the com 


modity at the farm level. 


= = Quy = The percentage change in per unit production cost in 
posed as a result of a pesticide ban. (Note that the 
percentage is measured at Q = Qy) 
En = The price elasticity of demand for the commodity at the 
farm level (defined above). 
Es = The price elasticity of supply at the farm level 
(defined above). 
The derivation of the formula in equation (11) would be accomplished 
by first defining the new supply function or per unit COst function. 


After the per-unit cost increase, the per unit cost function for the 
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US would be given. by: 
Cr) Pg Sad fet —- dQ, 
After the per unit cost increase of (c' - d, the new market price would 


be given by the following equation: 


O13) P', - Py 2! be’ = be 
M M ee re 
2 +d i 


Ee = ; 
i +/d 
(5) 
If the numerator and the denominator are multiplied by the ratio Pu/ Qu, 


the above equation becomes, 


P 
(ce! = »(2) 

Quy 
P P 
fa “(3 ps 
Qu J \PAQy J 


The elasticity of demand can be measured at the point where 


s 


Py = Pu and QD = Que This elasticity can then be expressed, 





AQn\ P P 
3) oe Fa | : 
APy/ % eats 
M 
(ce w—sc) Qu 
Cieye)?. Pia Py = . 
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If the numerator and the denominator of the right side of (17) are 


multiplied by the ratio Oy /Py> this equation becomes, 


(18) Ply ~ Py * (c' = c) 


SS 
qQy 
1+Ey ‘ 


Pu 





The elasticity of supply is evaluated at the point at which aS Py 


and Qs = Qye The price elasticity of supply can thus be expressed: 


P P 
(19) Bea] tfuie” 
Qu dQy 





The equation that defines the difference market price, 18, can thus 


be expressed: 


(20) Pov me eM (ce! = c) 
Es 
Both sides of the equation in (20) can be multiplied by the ratio 


(100/P,). The equation thus becomes: 


aE -¢ 
Be 
M 
(21) ZAPy = 


M cote at eee 
l e 
Es 


The numerator in the right side of equation (21) increases the per- 
centage change in per-unit cost. Since the initial unit cost is ee 


Py» it is measured at Qs = Qye Thus, the equation becomes: 


> 
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G22) ZAP, = 


l + : 
Es 


This equation ts the formula given in (11) above, 

The use of formula in equation 22 rests on all of the assumptions 
given above. The percentage change given by the formula 1s an approx- 
imation that can only be properly interpreted in light of these 
assumptions. 
~ A REDUCTION IN YIELD 

A new market price would emerge as a result of a reduction in 
yield imposed by a pesticide ban. Figure 3 depicts the consequences 


of a reduction in yields. 


figure 3 
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The aoe ance an' shows the extner of che Teduction ia Supply thar re- 
Suits from the yield reduction. ca --guce" 3. 2 -82>2Senss she sec 
Market price that would resui: fron the reduction in Sudtlv. Noca 

' Should be taken of the face chat the distance c'c” is equal to the dis- 
tance nn’ in figure 3. This equality inplies that the reduction in 
yield can be depicted by a horizontal shift of the supply curve by an 
equal absolute amount at each point along a restricted Part of the € 
Supply curve. (see the list of assumptions outlined above). 

As in the case of per unit cost increases, a fornula can be derived 
which permits an estimate of the percentage change in price that would 
Pesuit from a yield reduction induced by a pesticide ban. This fornula 
would take the following forn: 


sen] 
Fe], 


s 


———— 
(Eg + En) 


(23) 24 Pu 
The terms in this formula that also appeared in the preceeding formula 
will retain their sane meaning. The new terms would be defined in 
the following way: 

Qs = The quantity of the commodity that would be supplied 


in the U.S. if certain per unit costs were covered 


by market price. 


24 Qs) 

G P=Py, = A percentage shift in the supply function evaluated 
at the initial markec price. 

The percentage shift in the numerator of equation (23) is equivalent 


to the measure 100[¢a = | 
P= Py 
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The fire step in deriving the formula involves a determination 
of the algebraic relationship between vertical shifts of the supply 
function (tacreases in per unit cost) and horizontal leftward shifts 
in this function. Horizontal leftward shifts would correspond to re=- 
ductions in output such as would arise because of yield reductions. The 


supply function given above was: 


The constant d in this equation shows the change in per unit cost 


incurred as a result of an increase in the quantity produced. That is: 


AP 

(25) d= * ; 
2Q, 

Thus, 

(26) QP, = dA Q, 


The slope of the supply function can be used to express the distance 
between an initial supply function and a new supply function. A 
horixontal shift of the supply function to the left would reflect a 
reduced yield or a reduced maximum Output at each level of per unit 
cost. The slope d can be used to measure the vertical distance bet- 
ween the initial supply function and the new supply function once the 


horizontal shift has occurred. The expression (<Q) will be used 


P=Pou 
to designate the extent ofa horizontal shift of -he supply function, 
This measure is equivalent to the destance, 2' - a sinafigure 3. The 
shift in the supply function can be defined ‘a -eras of the Slope d 


' 


and the algebraic difference between the {ater-ests,c and oc’. 
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From an equation derived above, the following relationship was defined: 


(28) eae 
aa) 


From the information given in (27), it is possible to express equation 


(28) in the following way: 


 [o] 
(29) P'y > Py ® P =P 


—_———_———— _ ~M 
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Equation (29) expresses the change in market price in terms of a 
vertical upward shift in the supply function. However, the price 
change can be expressed in terms of a horizontal leftward shift simply 
by dividing the numerator and the den datasese by d. Thus, 


[2e,| P= Pp 
> M 


@) *G) 


The extent of the price change is determined oy the reduction in supply 


(30) ere Py = 


and the elasticities of supply and demand. The task of including the 
elasticities is accomplished by first multipying the numerator and the 
denominator of 30 by the ratio P/Q. The resulcing equation is 


the following: 
- 


Pp | 
M 
os P=? 


(31) Ply a Py = 
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If the supply elasticity is evaluated at the point at which P= Py 
and Qs = Qy both hold and if the demand elasticity if evaluated at the 


point at which Py = Py and Qy and Q = Qy' then equation 3] Secomes: 


(32) nly aN Pawar 


Both sides of equation (32) can be multiplied by the ratio 100/Py. 


One this is done, the following equation emerges 


(ss0] 
P = Py 


ee 
Es + Ep 


(33) Z APY 


This is the formula given in aceactoen( 23} above. Thus, the second 
formula has been derived from the simultaneous supply and demand equations. 
cain ne would be used to estimate the percentage increase in con- 
Modity price that would result from the yield reductions imposed by a 
Pesticide ban. 

Again it must be stressed that the use of the formula in (33) must be 
interpreted in light of the explicitlyassumptions presented above, 
One additional assumption must be made explicity regarding the use of 
the formula in equation (33). The numerator in the formula is a 
PPchted sum of estimated percentage yield reductions in the various 
States affected by the pesticide cancellation. The initial estimates 
Of yield reductions are presented as percentage reductions per acre, 
The assumption is made that this reduction is the equivalent of the 


Percentage reduction for a constant cost per unit of production. 
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The assumption emplies a corollary @ssumption that total costs of pro- 
duction will decline by the same percentage as the percentage decline 
in output of the commodity. In most Cases there would not be a4 Strict 


equality between these percentages. However for the Purposes of ap- 


proximating percentage change in price, this assumption will be retained. 


~REDUCTIONS IN QUALITY 


A reduction in quality is the third ctype of impact that Can result 
from a ban on 2 pesticide. A reduction in quality of the commodity 
would mean thae farmers would receive a lower price for the same 
physical quantity marketed. Thus, @ reduction in quality has the effect 


of reducing the demand for the commodity. Figure 4 depicts this reduction 


in demand and the mugsul sing reduction in the cama of the commodity. 
Ss 





tas 


In Figure 4, aD fee the initial demand function. The line cS shows 

the Supply function for the commodity. The supply and demand functions 

intersect a q generating the U.S. market price Py at the market clearing 
quantity Que The distance (q' -q) shows the absolute dollar reduction 


in the price offered to affected farmers at the time the commodity is 


394 
























injes ts42 eotiqawese Yrallozon 6 epliqaa B 
J Say 7 
cesret of3 ba ogasnelteq esse afd ¥¢ eoilsebd mt 


7 


vow stats ewes> Jen Gi +3. 2OmEDD ef 50. 


2 7 


so es 36° amannill -0ysineTieg seeds novesed ¥. . 
vs ~y nolsquuees sic? e5izqd oa enitads ap45 095789 : sm 
TTMapo ue 
= 
gi %o eevs Said ens a2 T5L4aupP ni oo )s antes 
— 
vik yglilavp el eolssgne% 4 -sblolsaeq 2 26 oad 
» slaq yawel & evielsy bloov esac) gan? , 
3 ga‘ 4 +, setesubet @& ,antT pessvree qilsaagp & 
st « wtoitges ® etuglt yo ildbeemn> anc 104 beans) e2 gar 
22 3 asitad 8n 1} goljovbet gclizivses Of2 bra F 





F, a 
vaste 2s soli wiT <nétvom’ boemeb istztad eda szolgeh Gs a 
~— 7 

totter’ boameb hee tlaqua aaT .ilbommo> ed3 qo? molsamian 


setseels jteteee 845 3a “3 ealzq 2aNtae .2-9 afd golisveneg Pp 3 
a « _ 

citauber seliob eaploeds ety evede(p- ‘p) aonezetb oT + 

L) ql ibceme: ef? set? od? 3 exeezs? bevsetis 02 dezettg ea) 


- 7 _ _ ae 
ye cS a _ 
art a 7 — a. 


iiss ee |.) 


marketed. In Figure 4, Ply shows the new market price that would result 
from the quality reduction imposed by a ban on the pesticide. 

In respect to Figure 4, it is important to note that the distance 
(a' - a) ie Caer to the distance (q' - q). This equlity implies thar 
the reduction in price imposed because of quality reductions can be 
tepresented by a vertical downward shift in demand curve by an equal 
absolute dollar value at each point along a restricted segment of the 
demand curve. The formula given in (34) permits an estimation of the 
percentage change in price that would be imposed on the U.S. market 
as a conseauence of the ban. 


rar] 


(34) ZAP, = aaean 


E 
ye 
En 


In equation (34), Es and En are respectively the price elasticity of 
Supply and the price elasticity of demand. The numerator on the right 
Side of equation (34) is the percentage downward shift in the U.S. 
demand function for the commodity at the farm level. This numerator 
1s equal to the measure 100 (q' q)/q atQnQy. The distance (q' - q) 
is depicted in Figure 4. 

The derivation of the formula in (34) is accomplished by defining 
the new demand function and the new market price that emerges bees: 
adjustment to the downward shift in demand. The new demand function 


is, 


(35) Py sa’ - bQy 
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The new market price would be given by 


(36) Ply = | a'd + be 
bed 


The difference between the old and new market price ig given by the 





following equation. 


37) P', =~ Py =! a'd = ad 
* «of veces] 


=f (a' =a) 
ioe - 
(d 


Equation (37) can be modified so that the elasticities of demand and 
supply are included. If the numerator and denomenator are multiplied 
by (Py WW) / QA Pu) these elasticities would be measured at the points 


where Po = Py » Q = Cu» Ps = Py and vous Que The modified equation 


‘would be 

a'-a ; 
(38) nye Py = e 

Ep 


The numerator in (39) is equivalent to the percentage reduction in demand 


evaluated at Q = Que thus, 


oe 
ne Ons 

(40) ZQP, = 

ae 

+ 1 

ay 
This 1s the formula given in (34) above. The f2-mula has been derived 
from the Simultaneous equations of Supply and demand. This equation 


or formula is used to estimate percentage changes :. orice resulting 


from reductions in quality of the commodity. 
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Once again it must be point that this formula yields results that 


must be interpreted within the context of the assumptions outlined above, 


However, there are two additional assumptions which telate to quality 


reductions. It is assumed that. 


(1) There is a constant standard of quality evaluation which does not 


(2) 


change with the volume of quantities marketed. For the purposes 

of this assessment, this assumption is assumed to hold over 

the relevant range of quantities of the commodity marketed before 

and after a cancellation of the pesticide. In reality it is possible 
that if the supply of good quality products is low, wholesalers 

may expand the range of characteristics over which a product is 
judged to be of best quality. When the supply of good quality 


products is high, on the other hand, standards for judgement of 


‘best quality may become quite stringent. This, the assumption 


of the demand function may be valid over a restricted range of 
quantities marketed. | 

It is explicitly assumed that a reduction in the quality of a 
fresh market commodity (as a result of a pesticide cancellation) 
and the subsequent reduction price does not induce the marketing 
of the commodity in the process market. The latter would be a 
market in which quality standards are less stringent since the 
commodity is processed for canning. Certainly this assumption 
could not hold for major reductions in the quality of fresh market 
commodities. If a process market for the fresh market commodity 
were to exist, it is likely that a major reduction in the quality 
(and price) would induce growers to market the commodity in 


the process market. 
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Measures of [Initial Impact 


The formulas given above are appropriate for estimating the per- 
centage change in commodity price for the U.S. market as a whole. In 
addition Peirce information of supply and demand elasticity, the formulas 
require a measure of initial impact which takes into account the regions 
affected by a cancellation the extent to which each of the respective 
regions is affected. The impacts of pesticide cancellation usually 
affect various States or regions to differing degrees. This differential 
in the extnet of impact between regions means that a weighted average 
impact must be derived for use in the formulas. The percentage change 
in yield, cost or transaction price must be weighted by the proportion 
of U.S. production thus affected. The sum of these weighted measures 
would give the relative initial impact is that which aust be used in 
the formulas. The MaTnaniceant this weighting process will be outlined 
below. 

The following definitions will be used in expressing the relative 
initial impacts of pesticide cancellations: 

i = the subscript used to designate the region of State 

m = the total number regions of States affected by a cancellation 

(This number will differ between crops and between pesticides.) 

n = the total regions or States in the U.S. 


ty= the proportion of total U.S. production in region i. 


Though the markets for all commodities are related, the assumption is 
made in this analysis that supply and demand functions defined 
for the U.S. market3tates as a wholed are weighted averages of the 


functionswhich characterize markets in the individual regions. 
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Since the regional supply and demand functions are assumed to be similar 


or identical in form to those defined for the U.S. in equations (1) and 


(2), only the notation will be presented here, 


i 
PS 


t 
Pu 


i 
a) 
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this notation represents demand price for the commodity 
in region i. The price is assumed to be a function of 
quantity demanded qa and per capita income Y. This demand 
function would reflect the combined demand for the commodity 
within the region and the demand outside of the region, 

the symbol represents the Supply price in region i. The 
price is exactly equal to per unit cost at the various possible 
quantities of output that can be produced. 

this price notation would Tepresent the market price in 
Tegion tf. This price would be equal to pi and me at. 
Same quantity of the commodity produced and marketed. This 
price can only be defined as a market equilibrium price 
if an approximate equilibrium exists within and between 
the remaining regions in the U.S. 

this variable represents the quantity dependent function 
for region i. It would be the regional counterpart of 
equation (3) above. Equation (3) defines the quantity 
dependent . demand function for the total U.S. market 
for the commodity. The demand function would reflect the 
demand for the commodity originating from within region 


i plus the demand for the commodity originating outside 


of the region. 
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Qe = this symbol represents the quantity dependence supply function 
for region i. It represents the regional counterpart of 
equation (4). Equation (4) defines the *quantity dependent 

"supply function for the entire U.S. market for the commodity. 
ir = this notation would be market quantity: the amount produced 
and sold at the market price Bue Of course, it would 
occur at the point at which Qe = oe 
The regional supply and demand functions are related to the U.S. demand 


and supply functions in the following way: 
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(42) Qs 
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The above equations show that the U.S. demand and supply functions are 
weighted averages of the demand and supply functions of the individual 
Tegions. Equations (41) and (42) show that the quantity dependent demand 
and supply functions are simple summations of the quantity dependent 
functions of each region. 


The market prices for the individual regions combine through a 


weighted average to form the market price for the total U.S.; 
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In equation (45),. Pe represents a solution to the simultaneous demand 


and supply system which characterizes the market for the commodity in 


region ti. 


» 


The following definitions apply to the “measures of initial impact” 


of pesticide bans as measured for the individual regions. 
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This notation represents the percentage 


shift in supply price or permit cost function 
as a consequence of a pesticide ban. This 
percentage reflects an upward vertical shift 
of the supply function for the region. Notice 
that it is measured at the initial market 


quantity Q = ous 


This percentage measures the extent of the 


leftward shift of the commodity supply 
function in region i. Note that the per- 


centage is measured at Pepi. 


This percentage measures the extent of the 


vertical downward shift of the farm level 
demand in region 1. This downward shift 
would occur because 2f quality reductions 
imposed by a pesticide ban. The percentage 


is measured at the :Aitial markec quantity 
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The measures of initial impact for the toral U.S. would be expressed 
as weighted sums of the initial impacts measured for q affected regions. 
The three measures of initial impact for the total United States would 


be given by’ the following three equations: 
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The formulas which permit the estimations of percentage cannes fn market 


price would then take account of the difference in impact between regions: 
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Equation (49) is the formula that would be used to estimate the per- 


(49) ZA Py = 


centage change in market price that would resulc from increases in 
Per unit cose of commodity production. The equation takes account 
of the different increases in per unit cost that occur in the various 
Tegions as a result of the pesticide cancellation. 

Equation (59) is the formula that would be used cto estimate the 
extent of a percentage change in market price resulting frog yield 


Teductions. 
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This equation allows for differences between regions in the yield reductions 
imposed by a pesticide cancellation. 
The use of the formla in (51) below permits an estimate of the 


percentage change in price that would result from quality reductions: 


t [e:(#838) 
cole (44? | 
t-1 L* : Q=Qy4 


(51) 4 APy ” 
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En 


This equation allows for differences in the extent of downward shift of the 
demand functions in the various regions. There would be expected dif- 
ferences between Tegions because the degree of quality reduction 


imposed by a pesticide ban would be expected to vary geographically. 


Application of the Fornulas with Available Data 


The formulas derived in this analysis are designed to permit 
the estimation of percentage changes in the price of a commodity. 
However, before these formulas can be used, a determination must _be 
made of the market price and quantity to be used as a base in the 
estimation of percentage changes. A practical and suggested approach 
to the determination of a base price and quantity is that of deriving 


an annual average for a period extending over a number of years. For 
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instance the base price to be used for a tegion could be given by the 


simple average, 
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The following definitions apply to equation Ov. 
t = the time subscript indicating a Particular year 


in a series of years (this subscript increments 


° from 1) 


I =_ the last itn a series of years over which an average 
is calculated, 
ri = The total value of crop sales for the commodity in 
| | region 1 in year ec, 
qi = The total quantity of the commodity produced and marketed 
in region i in year ct. 
It should be pointed out that T also represents the number of years 
in the period over which the average is calculated. This point is 
apparent from the fact that t increments from iz 
The base Price to be used as a Surrogate or proxy market price 


for the U.S... would be given by the following equation: 
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In this equation tat fs the number of Tegions or states in the U.S... The 
price Py should be interpreted as an average market price for the entire 
ese. Lt tsa weighted average of the average market price for the 
Tespective regions or states. Certainly this average price, Pus does 
not represent an equilbrium price in the strict sense of the word. 
However, it is assumed that the weighted sum is a reasonable good 
approximation of the market price of the commodity being analyzed. 
The “market quantity” associated with the price Pig would be given 
by the following: 
a a 

(54) ov Sra Qu 

The “market quantity” for the U.S., Quy» is a sum of the "market quantities” 

of the tndividual regions. These latter quantities would be derived 

by averaging quantities produced and sold in the region over the period 


of T year in length. 
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The number of years used in the average would vary depending upon the 
type of commodity. The chosen number of years is a strictly judgemental 
Consideration and will be based on one's experience with the market 
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for the commodity. 
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Per Unit Price as An Estimate of Per Unit Production Cost 


In many cases the effect of a pesticide cancellation will be an 
increase in’per unit production cost. Equation 49 would thus be the 
formula employed to approximate the percentage change in the price of 
the commodity. This formula requires information on the percent change 
in per unit supply price. A particular base must be chosen in calculating 
the percentage. Per unit supply price is a measure of per unit 
production cost if all costs are included. Thus, in @ situation in which 
information is readily available, the per unit production in each state 
would be used as the base in calculating the weighted average change 
in production cost for the U.S. as a whole. However information on 
production costs is frequently not available for many areas affected 
by a cancellation of a pesticide. Production pudcete are frequently 
only available for small areas within a few states thus affected. 
Additional problems arise because of the incompatiblity between 
production budgets prepared in different states. 

There is an alternative source of information which can provide 
estimate of average per unit production cost. The per unit price in 
each affected state will serve as a proxy estimate of per unit pro- 
duction cost. The use of this proxy is faolied in the technique 
described above. The price P, is assumed to 5e equal to both the 
demand price, Py? and the per unit supply price (as represented by 
P.). Since this equality is assumed to hold, °, (as defined in G5) 


above) is used to define the initial value of zarket arice and the 
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base to be used in defining average percentage changes in per unit cost 

for the U.S. as a whole. 

The use of per unit price (average over a number of years) as a 
measure of per unit production cost is based on the fundamental assumption 
that the industry is in long run equilibrium. If a competitive industry is 
in long run equilibrium, average revenue per acre will be equal to 
average cost per acre and average price per unit of output is equal 
Co average production cost per unit of output. There would be no in- 
centive on the part of growers to expand or contract the production 
of the commodity. Also there would be no incentive on the part of 
“potential new” growers to enter the industry nor for existing growers 
to discontinue production. Certain corollary conditions must exist 
for an industry to be characterized by a long-run equilibrium. These 
would include the following: 

(1) There must be a relatively large number of growers. This number 
would be large enough to prevent any one grower from affecting the 
price of the commodity. 

(2) No one grower would be able to produce volumes of the commodity 
sufficient to affect the average U.S. market price. 

(3) There must be no barriers which would impede the entry of growers 
into the industry. 

(4) There must be a relatively free flow of information on costs and 
price such that growers can make informed decisions concerning 


exit or entry from the industry. 
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The measure of costs used must include the returns to all resources 
involved in $00 production of the commodity. These costs would 
include the labor, land and materials necessary in the Production 
process. However, the returns to Managerial effort, entrepreneurial 
Pal ent and the “risk return on capital” would also be tnocluded 

in the costs of production. The latter items would necessarily 

have to earn a competitive rate of return if the production of the 

commodity is to be sustained over an indefinite period of time. 

The adjustment to long run equilibrium of the industry would be 

characterized by the following conditions and processes: 

(a) There would be no incentive for growers currently producing 
the commodity to expand or contract Production. This condition 
would reflect the fact that average revenue is equal to 
average cost. If average revenue (price) were greater than 
average cost, there would be an incentive for growers to 
expand production. This expansion on the part of existing 
growers would lower the price and bid up the cost of inputs. 
Eventually price and average cost would be equal. If on 
the other hand, average revenue were less than average cost, 
there would be an incentive for producers to reduce production 
of the commodity. This reduction would increase the price 
of the commodity and “bid down” the costs of productive in- 
puts. This adjustment would tend to bring average revenue 


and average cost back into equality. 
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(b) Returns to Tesources allocated to the production of alternative 
commodities must be roughly equal fo the returns CO Tesources 
used to produce the commodity affected by the Pesticide can- 
cellation. If the return to resources in alternative crops 
were to exceed that obtained in the production of the affected 
crop, there would be a shift of Tesources away from this 
latter Crop to the alternatives, This shift would increase 
Ehetorice of the affected crop or commodity and lower the 
Prices of the alternative Crops. The supply of the farmer 
ts reduced and that of the latter commodity expanded. Ar 

: the same time, the Prices of resources remaining in the pro= 
duction of the affected commodity would increase. This in- 
crease. would increase average cost of production of the affected 
commodity. The Prices of Tesources shifted into the production 
of alternative Crops would be forced downward as Productivity 
of these resources declines and as their availability in- 
creases for those Production activities. This adjustment 
Process would continue until average revenue and average 
cost are equal in the Production of the commodity affected 
by the Cancellation. Also, the returns CoO resources in 
alternative Crops would be approximately equal to returns 
in the production of the affected commodity, 

The conditions which muse exist for an industry to be in long-run 

*quilibrium are Tather strict in nature and never fully exist in reality, 


Also the adjustment processes described above never come to completion 
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because constant changes which occur both within and outside the in- 
dustry. However, the assumption of a long-run equilibrium permits 
the use of average U.S. price as an estimate of average U.S. production 


cost for a commodity. Such an estimate is particularly useful in 


attempts to determine the impacts on commodity price. 
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SECTION III. 


CHRISTMAS TREE PLANTATIONS AND 
PINE NURSERIES 
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A. USE 


§. MAJOR PEST CONTROLLZD: 
ALTERNATIVES : 


| Major tegiscered cheaicals;: 
4 


Non=chemical controls: 
eel 


Efficacy of alternatives: 


Somperacive perfornance: 
Soaparative costs: 
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SUMMARY OF PRELIMINARY SENEFIT ANALYSIS 


EBDC USE IM CHRISTMAS TREE PLANTATIONS AMD PINE NORSER IES 


Red and Sccech nines (espectally iq Conneeticue, Indiana, 
Minnesota, Missour{, ‘lew York, North Caro) tna, Chio, 
Washington, wese Virginia, ‘disconsia) 


Lophodernius pinaseri (pine needlecase disease) 


Kentucky, Maine, 


Massachusecrs 
Oregon, Pennsylvania ’ 


+ Michigan, 
South Caroli 


fa, Vermont, 


Chlorechaloail %, e 


Alternating blocks of species, sanitation esasures 


Maucozed hae been shown co gtve 95% conerol, chlorochalonil 872, in Chrisenas 
efficacy daca vere found for aurseri 


Cree plantations. No 
€8. Yoa-cheaical concrois would les 
the diseases. , aa 


severity due aoe control 


A spreader=eticker {s Needed vith the DC fungicides bue noc with chlorothaloail. 
Sinee applicacion cosets are idence 


teal, only chemical costes are presenced here. 
level of disesse, site Created. 


These vary by region, 
Per acre ananal chemical cose ranges: f 


Caristuas trees eancozed 


chlorochalonil ae 
Ease $146 = 18 $28 = 38 
Pi 22 = 40 4h = 8 D 
Pine surseries 
Ease $18 - 38 938 - 75 
ha 22-19 44 = 8% 


Calorechalostl is less. desirable beceuse of its lower efficacy and higher coscs. 


Records available oaly for 0. §. 
other aurseries or Chriscmas cree 
Quantity could range from 40,000 c 


Forese Service and Stace of Washingtoa. 
plantations because use varies 
@ 114,000 Lb. a.i. anaually for 


No estimates sveilable for 
depending oa number of spores. 
Cheisemas crees. 


Estimated 1050 acres of pine seedbeds ‘n 


acres of Chriscass trees use nancozeb. 
teperted by iadividual 


{wpect areas could ased Creatmenc. USDA estinasces 10,000 
No estimates available for chlorochaloail bue use is 
growers who alternate asncozed vith chlorochsloail to prevene resistance. 


Chrisenss tree impacts sstimaced 


to range from $500,000 to $582,000 annually 
chemical cose). 


(yield loss and added 
Nursery impacts of $20,000 to $42,000 annually, 


net includiag commercial surseries. 


Copisemes cree buyers may experienes higher prices along with decreased supply of Scotch pine, 
Preseacly che best-selling species. 
Miner disruptions in local job markec any be fele if 


grovers switch to 
Sspeeies or to ocher geographic areas. 


hodereius=resiscanc 


Lact of complece data on extent of use, lack of production data for zhese industries 
wmcertaiacy about fucure 


aod cousumer responses 


Sy species, 
leveis of infection and reed for comtrol, uncertainty over grower plans 
Co those plaas. 


Clara Roy, Natural Resource Economi se 

Ecowcate Analysis Branch 

Bewefic and Field Studies Divisica > Z 
Office of Pesticide Programe 

Sepcember, 1978 
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PRELIMINARY BENEFIT ANALYSIS oF THE USE OF EBpc FUNGICIDES 
IN CHRISTMAS TREE PLANTATIONS 
A AND CONIFER NURSERIES 


CURRENT USE ANALYSIS 


EPA Registrations 
Mancozeb (under the trade names “"Dithane M=45" and "Manzate 
200") is the only EBDC ACER registered for contro] of 
Lophodernium pinastri, or pine needlecast disease. Chlorothalonil 
{fs the only other chemical registereg for this disease. (Pelletier, 
1978) 


Use of Mancozeb AA ater 
Records of usage in Christmas tree plantations are not available. 
Use of these fungicides in State, forest industry and commercial 
pine nurseries might occur wherever pine seedlings are produced, 
but this analysis is limited to those states where the disease is 
Prevalent, i.e., Maine, Michigan, Minnesota, North Carolina, Pennsyl- 
vania, South Carolina, Washington, West Virginia, and Wisconsin. 


(Skilling, 1978a) 


Quantity of Fungicide 


Total usage for any given year is difficult to estimate because 
application rates and number of treatments vary by infection level 
and Strain of the disease Organism. Given the recommended rate and 


Number of applications for moderate and heavy levels of infection, 


rSs4 
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annual usage in Christmas tree plantations could range from 80,000 
to 114,000 1b a.i.. 5 

The U.S. Forest Service reported using lll lb a.i. of chloro- 
thalonil’ in FY 1977. The 55 1b a.i. of maneb reported used may or 
May not include mancozeb, since some confusion over the common name 
exists in the fteld. Both chemicals were reported for nursery use, 
but exact location and specific disease being controlled were not 
identified. (USDA-FS, 1978) The State of Washington reported using 
40 pounds of mancozeb product in 1977 sky SE forest nursery near 


Olympia. (Russell, 1978a) 


‘Acres Treated 

USDA/State/EPA (1978) estimated that 10,000 acres of Christmas 
“tree plantations in the impact area are treated Paes a possible 
6% of all acres of Scotch and red pine). Actual acres of nursery 
seedbeds treated are unknown. Using the number of acres available 

in the impact area and estimates of the number of those used for 

pine seedling production, however, an estimate of acres possibly 
Pasdicg treatment annually can be derived (see Table Tit-1) = eihis 
estimate of 1050 acres does not include commercial (non-forest) 


hurseries, since data on their use of mancozeb were not available. 


» 


PERFORMANCE EVALUATION OF MANCOZE3 AND ALTERNATIVES 


Pest Infestation and lazage 


Lophodermium affects red and Scotch pres in aursertes and 


Christmas tree plantations, where close p2anning ireates a aicroclimate 
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Table III-1 


Acres Available for Forest Nursery Stock, 
Estimated Acres of Pine Seedlings, and 
Total Number of Pine Seedlings, by Affected State, 1975 


=a nneneeeeee 


Estimated Estimated 


Acres Acres in Number of 
State Available?/ Pineb/ Pine Seedlings¢c/ 
z (millions) 
ME 40 20 14 
MI 218 160 112 
MN 579 410 287 
NC 158 40 28 
PA 94 70 49 
Sc 224 , 60 42 
WA 330 30 21 
WV 145 100 70 
WI ag le Pe 160 . 112 
—————eeeeeeeeeeeeeeeeeNSSSOSOC_ 
Total in 
Impact Area 2,007 1,050 735 


__ ees 

a/ Bareroot and container operations, converted to acres -(excluding most 
forest nurseries) 

b/ = Scotch and red pine only 


c/ Assumes an average of 700,000 seedlings per acre available in Scotch 
and red pine 


Source: Derived from USDA, Loi OsmokKi Ling 1975. 
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favorable to the disease. Needles Secone discolorag and fall of: 
mence the common nane “needlecase disease,’ 

Nurseries: Vigor is reduced, and stock May 20t recover fron 
severe attacks, Suffering high mortality. Some Surviving stock may 
be too poorly formed to sell, and some marketable stock may be 
infected at time of shipping. This Stock can provide tne fnoculum 
for later field infection. (Skilling, 1978b) 

Christmas Trees First disease Symptoms in Christmas tree 
plantations commonly appear on Only the lower Part of the tree. As 
the disease intensifies, all needles except the current year's 
foliage die. [¢ the needles do not fall off, the tree appears 
reddish brow. With or without the infected and dead needles, the 
tree is unmarketable. 

Epidemics, affecting entire carigenss tree stands, can develop 
in two or three years. In nurseries, with dense foliage and moist 
conditions from irrigation, an epidemic can build in one season. 


(Nicholls and Skilling, 1974). 


Geographic Variations 

Winters in eastern and north-central states are usually cold enough to 
suppress the disease Part of the year. Fungicide applications are limited 
CO periods when the disease organism is active (July - September). In the 


Pacific Northwest (PNW), with mild wer winters, control is needed over 3 
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longer time period. This situation is complicated by the existence 
of an additional Species of this fungus, which thrives in the moist 


maritime climate. (Staley er al., undated) 


Comparative Performance Evaluation 

Comparative Efficacy 

Mancozeb has been shown to give 952 disease-free control, 
compared to 872 control with chlorothalonil. (Staley and Harvey, 
1973) Timing, frequency and rate Of application are critical 
factors. Sanitation measures could enhance the efficacy of either 
fungicide (see Appendix III-a-1 for a list of recommended Sanita- 
tion practices). 
Comparative Costs 

Tables III-2, 3, 6 and 7 develop total chemical costs per treatment 
and per year, by fungicide, infection level, use site and geographic 
region. | 

Chemical Costs: In both geographic regions, a pound of chloro- 
thalonil is more than sae aS expensive as a pound of mancozeb. 
Mancozeb ranges from $1.58 to $1.66 per pound of the 80% wettable powder 
formulation. Chlorothalonil is $3.75 for the 75% wettable powder 
formilation. 

Per Acre Treatment Costs: Even allowing for the added cost 
of the surfactant needed with mancozeb, treatment of an acre with 
Chlorothalonil costs more than twice as much as a per acre treatmenc 


with mancozeb. For example, chemical costs for an acre of Christmas 
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trees in the Pacific Northwest are $4.34 with mancozeb (WP) and 
$9.38 with chlorothalonil (WP), assuming a moderate infection. 
Comparisons for other sites and infection levels lead to similar 


conclusions. 


ECONOMIC IMPACT ANALYSIS 


Profile of Impact Area 


Christmas Trees 


Most Christmas tree production is found in the Pacific North- 


west and the states bordering the Great Lakes. For the most part, 


these are also the areas where Lophodermium is reported to be a 


problem (see Figure III-1). 

‘Nationwide, the majority of the trees sold (and therefore 
produced) has beantsectch pines. The length of time needed to produce 
a marketable pine is shorter than for other species such as spruce 
or Douglas fir, and pines can be grown on soil too poor for other 
species. Many growers now producing Scotch pines probably cannot 
switch to Lophodermium-resistant species, should mancozeb be cancelled 


for this use. 


Nurseries 


A number of commercial ourseries produce pine seedlings and 
transplants for sale to Christmas tree growers and to wholesalers 
for ornamental use. These are not included in this analysis because 


of lack of data on their use of mancozeb. 


Ani 






















apm datw o¢,.¢2 ess seewdorow ottlos? ed? Bl 
siizvetc! e2eteboe » gutmress ,(%) Ltooledsorelis dake Gee 
tect bas eette tanso 30) Spo 


-Rn0Tau 


2T2YIAMA TIATHE DIMOUODS be 


setA sosgm! So elt3ari 
ppexT gums 
st bowos 4 eottJoubcr¢ aes? sescetas) Je 
> Jece ecld x07 sexe! teaa7> ads goisebrod eesete ef? Bae 
es ef aulwiebodgol stadw seats On3 cele secs 


‘I-III exegilT wee) 


iexat? | ) blo se7T7 a63 Jo Vityo(teo ec  Shlugotzal 2 


be hed puts? to dogmel ef ssutq dogo? meed gad (beaut 

iy e¢ Anwe eolzege reds0 xO% ands sessode ef ent aide 

r: ro} ‘To 3 Ltoz oo overs od aan esatg bos , ctl ear 

we videdot¢e esni¢ dojoo® euaisvbore voa etevoTg Yor: 
ons> oJ descscan bluode ,estosqe tassetess—muierehotgel OF am 
Oty elds 


_ 


bos eguttbese entq saubo7q ealtseztuc lalsteqpos to sedeug Alem 
ereisepliarv o3 bose e7ewoTe S379 BSeeselz oc alee TOU S3an 


peveood efeylans eld nl babulonl jon ets seed? : 1eeu 
a 


. 


-Sesobran to eev sled? no s38b 2o 2B 


a 


B/6T “Suriipyg !321nN0¢g 








DA) 
argh: 25 
4, 


aS . 





e e 


(ee 


=<: 


——=7 


——a— ——— eee 
@ 7 
ae 





Stock produced in U.S. Forest Service nurseries are used 
almost exclusively for reforestation on National Forests. State 
punaertes, operated by state forestry agencies, produce seedlings 
mainly for reforestation of state and monindustrial private forest 
land. Most also sell stock to Christmas tree growers and other 
State agencies, such as a highway department for use as windbreaks. 

User Impacts 
Christmas Trees 

Annual chemical costs of using mancozeb and chlorothalonil in 
Christmas tree plantations are presented in Tables III-2 and -3. | 
Since chlorothalonil has been shown to be less effective, yield 
loss is presented in Table III-4. Table III-5 sums the expected user 
impacts in Christmas tree plantations. Added costs of using 
chlorothalonil, if mancozeb is cancelled for this use, are estimated 
at half a million dollars - slightly less if the infection level is 
moderate, more if a heavy infection level develops. 

In ae long run, this impact could be softened by growers' 
plans to relocate or change to other species. Only large growers 
who own land in more than one region can choose the former option. 
Only growers with suitable land (e.g., soil composition, drainage, 


microclimate) can do the latter. 


Nurseries 


Tables III-6 and -7 derive the annual per acre chemical costs 


for mancozeb and chlorothalonil. Costs of controlling Lovhodermium 
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Table III -4 


Value of Expected Yield Loss by Substituting 
Chlorothalonil for EBDC Fungicides to Control Lovhodermium 
: f ee 
in Christmas Tree Plantations 


East PNW . 0.S. 

a - 
Acres treated 9,000 1,000 10,000 
Average yield per acre (trees) 

no disease— b/ 900 900 900 

disease controlled by EBOC— b/ 855 855 855 

disease controlled by Chlorothalonil— 783 783 783 
Added per acre yield loss using 

chlorothalonil (trees) 72 72 Le: 
Average number of infected a¢ es 

ready for harvest annually— 1,125 143 1,268 
Expected total yield loss ann’ lly 

(trees) 81,000 10,296 91,296 
Value of expected annual Tossce $291,600 $37,066 $328,666 
—_—___—_—e—eeaoo——————————— Le 
, Assumes 1,000 trees per acre, 90% marketable 
ay Source: Staley and Harvey, 1973 


— Total acres treated divided by average number of years ina 

rotation (7 vears in PNW, 8 years in East) 

— Assumes a price to te grower of $3.60 per tree sold 
(USDA/State/EPA, 1978) 























&- TIzZ sidsT 


iguzisedue yd e860) SlelY bezveqxG So auis¥) 
wiretertgo. Loutae) oF sebiotpart 2aF 202 LincisdsereLe> 
grosze7nel4 eer? eamtetscD al 


wom TRA 
100 .€ iesae79 
lueess) exons seg, blely 
\s 
bos - —poaon ib 
es “X08 vd belloussoo of 


3 Es -Linolaéseyolm> yd bellessacs 


pnts. esol hb. oly #28 Teg 
cf (seuetz) iisolassose 


espe bezoetnit do sedan 
cet eg! i -ilacots seevgad 262 


vil coms seol SBlaty Jago? 





sideseXinm 0° . ota Teg soers 000,.f 

Eve? ,yoevyel bas yelaze 193% 

oO, ¢taey to tedavn speteva yd bebivih bessex? eeszoe 
ijee3 ni execy & .WHT ol acsey 1) aolzases 

Dice eez?t xreq 08.€2 Go sewote af Gc! epliag «6 

(Sve! .ATE\ares25A089) © 


Table [II-5 


Comparative Annual Treatment Costs Using Mancozeb 
and Chlorothalonil to Control Lophodermium 
in Christmas Tree Plantations, Number of Acres 
f Treated, Total Impact (1978) 


a 


East PNW U.S. 


_ > Lay Ea anaes ac 


Per acre cost of using mancozeb 


moderate infection level S13.77 $21.70 - 
heavy infection level $18.36 $40.26 = 
‘Per acre cost of using chlorothaloni1a/ 
moderate infection level $28.14 $43.75 = 
heavy infection level $37.52 $84.00 - 
Per acre cost increase 
moderate infection level $14.37 $222.05 - 
heavy infection level $19.16 $43.74 (= 
; ; 
Number of acres treated | 9,000 1,000 10,000 


<i 


Total treatment cost increase | 
moderate infection level S129 330 $22,050 $1515380 
heavy infection level $172,440 $43,740 $216,180 


i 


Value of added annual yield lossb/ $291,600 $37,066 $328,666 
Se 


Total annual impact 


moderate infection ievel $420,930 59 o5. ko $480,046 

heavy infection level $464, 04) $80, 806 $544, 846 
en 
a/  Least-cost formulation, from Tables :77-:. Mel-3 


b/ =From Table III-4 
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forest nurseri2s, if the =3DC sungicides are cancelled, are 
estimated to increase by $20,000 to $42,000 annually, cepending on 
the level of intection. (Table III-8) 

This estimate does not include cqmmercial nurseries, nor does 
it take yield loss into account. Control is critical in a nursery, 
because the disease can be transported to all parts of the United 
States on stock that appears healthy. The level of infection 
experienced in coeiaenes tree stands is in part determined by the 
level of control obtained in nurseries. It is possible, therefore, 
that if disease symptoms are discovered on some seedlings, the 
nursery manager may refuse to sell (or be forbidden to sell) the 
entire seedbed (as has happened more than once in Michigan as a 
result of quarantine regulations). (Skilling, 1978 b) Using an 
average of 700,000 seedlings per acre and a seedling market price 
of $63 per thousand (Russell, 1978a and 1978b), this loss is estimated 


at $44,100 per acre. 


Because added yield loss due to chlorothalonil's lower 
efficacy is expected to be randomly located throughout the pine 
seedbeds, the nursery manager could be faced with an outbreak 
in every bed. To avoid this, the nursery would probably use more 
chlorothalonil treatments than were used in this analysis. Disease 
control might stay the same as under mancozeb but at an added cost 


of more than the $20,000 to $42,000 total estimated above. 
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Table III-8 


Comparative Annual Treatment Costs Using Mancozeb and Chlorothalonil 


to Control Lophodermium in Pine Nurseries, Number of Acres 
Treated, Estimated Annual Impact (1978) 


East PNW . U.S. 


Per acre cost of using mancozeb . 
moderate infection level $18.36 $21.70 - 


heavy infection level $35.40 40.26 - 
Per acre cost using chlorothalonil2’ 

moderate infection level $37.52 $43.75 - 

heavy infection level $75.00 $84.00 - 
Per acre cost increase 

moderate infection level $19.16 $22.05 = 

heavy infection level $39.60 $43.74 = 


enn n nn nnn nnn nn renner rrr ere er rene SSS SSS SSS SSS SSS 


Estimated number of acres Poearea4 1,020 30 1,050 


LL SS 


Total estimated treatment cost increase 
moderate infection level $19,543 $ 662 S207-205 
heavy infection level $40,392 Sods $41,704 





a/ Least-cost formulation from Tables III-6 and III-7 
b/ From Table III-1 
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Market Impacts 
This was not investigated because of uncertainties of Christmas 
tree growers’ plans should registration of mancozeb be cancelled. 
Reforestation efforts in the Lake states would certainly suffer, 


but impacts would not be felt immediately. 
Consumer Impacts 


Nursery customers would probably note a price increase and 


decreased supply of Scotch and red pines almost immediately, with | 


the shortage preceding a price increase in public nurseries, if 


production falls significantly. Seedling prices of other species 
would be expected to rise because of increased demand. (It should 
be noted that the shortages of Scotch pine already have Neon reported 
for 1979 and 1980 nersary roe | 

Christmas tree buyers might not experience any impact for a 
few years. Prices might rise in the short rium because of shortages 
due to yield loss, but since growers are generally price takers, 
and price elasticity of Christmas trees is es this consumer 


price increase cannot be quantified. 


Social /Community Impacts 
Some impact on seasonal jobs might be ‘felt if Christmas tree 
growers shift production to other parts of ne country or to other 
Species which require less labor (e.g., for iscearing). This impact 


Cannot be determined, but it is estimated ‘2 7e ainor. 
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Limitations of the Analysis 


Extent of use of specific fungicides for Lophodermium control 
fey OATS forest industry and commercial pine nurseries and 

in Christmas tree plantations could not be determined or 
quantified without a survey. 

Projections for future need for mancozeb in order to determine 
short-run impacts could not be made with existing resources 
because of the many factors involved, such as fluctuations in 
infection levels. 

Consumer impacts could not be quantified because of lack of 
information needed to make a market projection. 

Specific impacts in nurseries could not be quantified accurately 
Ber etee of varying state policies on sale of stock from nurseries 


experiencing Lophodermium infections. 
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APPENDIX I[II-A-1 


Sanitation and Cultural Practices Recommended to Supplement 


Fungicide Application in Controlling Lophodermium 


1. Avoid prolonged moist periods in nurseries. During the irrigation 
.season, water early in the day. 


2. Avoid using the same species in windbreaks. If nursery stock or Christmas 
tree stand is Scotch pine, windbreak should be a resistant species such 
as true fir, white pine, spruce, Douglas fir, cedar, poplar, etc. 


3. Do not ship infected seedlings, transplants or trees. The disease can be 
carried to new areas this way. 


4. Plant only healthy seedlings or transplants. If any are suspected of 
being diseased, have them checked before outplanting. 


3. Alternate blocks of species. Plant a few rows of Scotch pine, then a few 
rows of some resistant species. 


6. Choose the more resistant, long-needled Scoth pine. 


7. Clean up litter after harvest. 


Source: Nicholls and Skilling, 1974; Russell, 1978». 


433 



















i~ArIlI XICWIIA 


soansiqqw2 o9 bsbrassrozs8 eestacass Lecusiod Bae 


p33 S0' god gatii essGo0) gt. colts st lees 


—ma 


otoegizti eto potvs® .eetrecsur a) eborse¢ 
“tab ad? at as 





oi ote eyeetve 1] .udesrdheitw on] selseqe eaas oo 
¢ Susstelees @ od bluode destdbotv ,enlg go2058 at bh 
fe .s8igog , taboo <3h3 estguod yeorsge -salq esidv, 


paaweth ant ¢99x2 30 Stasniqens73 ,2enl i bese bespelal4 
wav eid aasxe ‘ 


eIoeckvt ets vas if .oreeligenss2 vo egotibess wig 
-goltaalgauo etcoted badseds ped? evae « 


tg asc0n2 to ewor ww2 a RaalS seelsegs 35m 
,eeioesqe Jaataleey 
a.) 


-actg dses2 belbean-gaol ,3aagerees 


.zrevaad seste 


: ee 
Se1 G1 ,Liveeuh ;at@!. .gotiled’ bee 





FLORAL 


Introduction 
ee 


= 


Fungal problems on floral crops are most prevalent in warm humid climates 


_ such as those in the southeastern States, In 1970, the value of cut flowers, 


florist greens, potted, bedding or other florist plants produced in the 


U.S. was $485 million (4). The 15 southeastern States had Production valued 


at $117 million or 24 percent of the U.S. total. California's production 


in 1970 was valued at $107 million (22 percent of the U.S. total), followed 


_ by Florida at $65 million (13 percent of the U.S. total). 
The: protection value of the EBDC fungicides can be seen from an analysis 


| of their importance in the production of chrysanthemums and gladioli in Florida, 


. Florida is used as representative of the need for the EDBC fungicide in the 


_ Southeastern States and was chosen because of the availability of data and 
}| 


the sizeable impact on the Florida floral industry. 


The restriction of the economic analysis to two floral crops in Florida 
should not be 


interpreted to mean that the EBDC fungicides are not important 


i 


(on other floral crops in Florida or in other States. For example, only zineb 


= 





| (an EBDC) an two copper fungicides are registered for use on roses in Florida. Of 


the 354 zineb 
| 


Zineb is considered to be of major importance for both private and commercial 


i 


products registered, 58 contain general recommendations for use on roses. 






‘Production of roses (1). However, cost data were not available to enable an 


economic analysis to be conducted for zineb. 
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The wholesale value of chrysanthemums, both cut floral and potted, for 


Florida averaged $17.8 million during 1975-76 (Table II1-9). The total U.S, 
wholesale value was $109 million. The wholesale value of gladioli in Florida 


for the same 2 years averaged $11.4 million. The U.S. total gladioli value 


was approximately $17 million. 


Current EBDC Use 


EBDC's are used on a large number of ornamentals as was stated in the 


Biological Assessment: mancozeb is registered for use on 21 hosts, maneb for 
_ 16 hosts, and zineb for 21 hosts (1). The specific fungal diseases they are used 


against are also numerous: mancozeb 26 diseases, maneb 35 diseases, and 





zineb 69 diseases, This widespread efficacy makes them particularly useful 


to growers, especially growers who specialized in a variety of crops 


in regions where numerous fungal diseases are prevalent. It is also 


important during portions of the growing season when immediate action 


_ against a number of fungal diseases is necessary, such as after unexpected 


warm rains, 


The cost savings realized through a smaller inventory and the reduced 
planning time with only a single fungicide as opposed to numerous ones 


is impossible to determine. It is dependent upon the size of operation, 








the cultivars grown, and the pathogens expected. Due to the variety of 
‘Possible floral uses for each EBDC, it is impossible to work backward 

from the amount of EBDC available for application and arrive at a value 
of the plants which are protected or the cost of the alternative chemicals 
| 


necessary to replace them. 
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The EBDC fungicides. insure the grower of a means of adequate, non- 
phytotoxic control over a wide variety of virulent fungi which greatly 


reduces the uncertainty of his income, irrespective of climatic conditions. 


The economic impdct of having a fungicide which is not phytotoxic has 


also not been calculated. This quality allows immediate use up to the 
time of harvest. 


The economic analysis will center upon two specific floral crops, 


_chrysanthemums and gladioli, in a warm, humid climate where outdoor growing 


conditions could result in a total loss due to disease without protective 


| fungicides. 


The analysis for chrysanthemums is divided into floral and stock production. 


Floral production is the growing of flowers for sale on the wholesale market. 


i 


Stock production is the production of plants which will be marketed to other 


nurseries across the nation; these other nurseries will then produce the 


| 


| 


flowers. 


Assumptions 


Chrysanthemums, floral, Florida 


1. Protective fungicides are applied weekly on 900 acres. (A crop is 


not in the ground all weeks of the year but during the season of most prevalent 


| 


| 


fungal action the applications are made more often than weekly) 


2. Mancozeb is applied every other week, alternating with either benomyl 


| or chlorothalonil. Application costs are the same. 


3. If mancozeb was not available, it would be replaced by applications 
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of chlorothalonil or benomyl without any loss in production, Phytotoxicity 
of chlorothalonil limits its ability to replace EBDC. 


_ Chrysanthemums, stock, Florida 


1. Applications of protective fungicides for stock production are made 


more often than for floral production and are estimated to be 70 applications 


of mancozeb, 25 chlorothalonil, 8 benomyl per growling season over a land 


area of 130 acres (1). 


2, Without mancozeb, all of the mancozeb sprayings would be replaced by 


| applications of chlorothalonil or benomyl without any loss in production. 


3. Application costs are the same for mancozeb and the alternatives. 


Gladioli, floral, Florida 


1. On 8,100 acres of production, 26 applications of mancozeb are made 


every other week alternating with applications of either benomyl and ferbam. 
. 2. Without mancozeb, all of the mancozeb sprayings would be replaced with 


‘Sprayings of benomyl or ferbam without any loss in production. 


oe Application costs are the same for mancozeb and the alternatives, 





























Results 


User Impact 


in production costs, 


Current disease control costs on the 900 acres of chrysanthemums grown 
in Florida for flowers 1s estimated at $335,000 (Table III-10). If the EBDC 
fungicides are cancelled, disease control costs are estimated to be $486,000 
an increase of $151,000 over the present Program or $168 more per acre than 
the current program, 

On the 130 acres of chrysanthenums grown for stock production in 
Florida, current disease control costs with the EBDC fungicides available 
are estimated to be $79,000 or $606 per acre (Table IlI-1l). Without the EBDC 
fungicides available, disease control costs are estimated at $139,000 
or $1,070 per acre. The cancellation of the EBDC fungicides would increase 
Stowers’ total disease control costs by $60,000 or $464 per acre, 

Gladioli are grown for flowers on 8,100 acres in Florida. The cost 
of the current disease control program is estimated at $790,000 and 
1s expected to increase by $146,000 if the EBDC fungicides are cancelled 


(Table III-12), Om a per acre basis, disease control costs are expected to 


increase $18 without the EBDC fungicides. 
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The added costs of disease control are ne to be borne by the 
growers, A sacefinic exception is the chrysanthemum stock trade where 
Florida growers supply a large portion of the national market. 

No acreage shifts between floral Crops were estimated It is expected 
that some shifts may take place to other floral crops within the nursery, 


However, it is doubtful if new growers will enter the market because of the 


large capital investment necessary for the formation of a nursery, 


Consumer Impact 


The impact of an EBDC cancellation on consumer prices was not estimated 
because of the lack of data and the mature of the retail market. Consumer 


substitution between floral crops is not known but expected to be substantial. 
In floral chrysanthemum and gladioli production, the large growers are in 
competition with many local growers at the point of retail sale and are 
assumed to be in a competitive price market. There is also substantial 
foreign competition, especially from Central and South America. An increase 
cost of chrysanthemum stock to other growers is expected. However, it 


1s difficult to ascertain what effect this might have on the retail floral 


Market, 
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Table III-9. Floral crops in Florida: 


Gross wholesale Sales value for Chrysanthemums 
and gladioli, and U.S. total, data for 1975-76 average a/ 
: Chrysanthemums : 
: Standard : Pompom : Potted Gladioli 
Item : >Percent: >Percent: >Percent: :Percent 
*Wholesale:- of ‘Wholesale: of 


‘Wholesale: of 


value : U.S, value ;: U.S, 


‘Wholesale: of 
Value ; U.S, 






Valuemanl Ss: 


$1,000 percent $1,000 “percent $1,000 percent $1,000 percent 


florida 1,244 4.3 LOS 128 3150 6,447 13.6 11,388 66.3 


ftal U.S. 29,241 32,625 47,552 TAA) 


a/ Data from Agricultural Statistics 1977, USDA, Washington, D, C., Table 382, page 267, 
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TURS GRASS 


Introduction 
enn 
se 


The major use of the =3DC fungicides on turfgrass is against 


diseases caused a Helminthosporim, Rhizoctonia and Pythium. Almost 
every turfgrass species is attacked by Helminthosporium. Rhizoctonia, 
causative agent of brown patch, is more Prevalent in the humid areas of 
the Southeast, East and Midwest, Pythium is especially virulent 

upon bentgrass and rye grasses and is perhaps the most severe of the 
pathogens because, under ideal conditions, it spreads over very large 


areas, 


Assumptions and Procedures 


1, The actual area (1,000 square feet) treated with EBDC fungicides 
is not known. It was assumed that an applicable measure for 
comparative purposes would be the area which could be treated 
if each 1,000 sq. ft. is given only one application at the standard 
use rate. Some areas, however, may be treated as many as 10 
times. For this study the total amount of EBDC Freese used 
annually was divided by the standard treatment per 1,000 sq. 
ft. to obtain the treated area. 

2. The amount of the three EDBC°s, maneb, zineb, and mancozeb, 
available for use was estimated by Assessment Team based on 
information supplied by industry source. 

3. The distribution of the pounds of each of the =3DC°s for use 


on each of the major pathogens was estimated by the Assessment 
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Team based on their knowledge and contacts with other patho= 
logists in the field. 

4, The alternative fungicide would be applied at rates which would 
make them equally effective to the EBDC°s in controlling the 
diseases, 

5. The numbers of applications for the EBDC fungicides and the 
alternatives were assumed to be the same, 

6. The alternative fungicides were specified by the Assessment 


Team based on efficacy and treatment cost per 1,000 sq. ft, 
Current Use 


Very little data is available concerning actual application. The 
lack of data is dhe to the large number and wide variety of users, 
their wide geographical dispersion, and the intermittence of use, Some 
fungicidal applications are made intermittently with fertilizer application 
(such as home use), other applications are made to limit spread after the 
disease has been noted, and still others are applied routinely on a strict 


schedule such as on golf course greens, 


The estimated amount of EBDC used on turfgrass was supplied by 
industry. A total of approximately 516,000 pounds of EBDC°s is estimated 
to be used annually; maneb (311,000 pounds) zineb, (22,500 pounds) and 
mancozeb (183,000 pounds) (Table III-13). The distribution of the EBDC 
fungicide use by disease was made by the Assessment Team. Maneb use was 
estimated at: 70 percent for Helminthosporium, 10 percent for Rhizoctonia, 
and 20 percent o: eee Mancozeb use was estimated at: 60 percent 
for Helminthosporium, 10 percent for Rhizoctonia, and 30 percent for Phythium, 


Zineb, a minor use, was estimated to be split equally between control of 


- Control of other turfgrass diseases also c 
felminthosporium and Pythium ae 446 
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-3- 
occurs when EBDC applications are made, 
Alternative Control 
ss 


The alternative controls selected in each case were the least cost 
alternatives, Alternatives, as effective as the EBDC fungicides existed 
in all cases, The alternatives were also assumed to be available in 
adequate amounts and at current prices, All of the alternatives are 
listed in Table III-15 


Results 


The EBDC fungicides are estimated to be used on 2.0 billion sq. ft. 
of turfgrass annually at a total cost of about $945,000 (Table III-14), 
About $614,000 are spent annually to control Helminthosporium on 1.3 billion 
Sq. ft. of turfgrass. Pythium is the second most important disease with 
530 million sq. ft. of turfgrass treated at an annual cost of $242,000. 
An estimated 171 million sq. ft. of turfgrass are treated annually for 
Rhizoctonia at a cost of $89,000. If the EBDC fungicides are cancelled, 
disease control costs could erent from $450,000 to $1.1 million depending 
which alternative fungicide is used (Table III-16). By disease the smallest 
economic impact would be in the control of Rhizoctonia where treatment 
costs would decrease $12,600 if cycloheximide + PCNB is used or increase 
about $9,600 if thiram is used. It should be noted that PCNB is curregtly 
undergoing RPAR review and may not be available for use as a replacement 
for the EBDC fungicides. 

For Helminthosporium control the estimated range in the economic 
impact is from a decrease of $42,000 to an increase of $555,000. Again 
as with Rhizoctonia, the decrease in disease control costs is for 


Cycloheximde + PCNB. 
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The greatest economic inpact from the Cancellation of the EBDC 
fungicides would be for Pythium control on 530 aillion sq. ft. of 


turfgrass with the impact ranging from $505,000 to $553,000 depending 


on alternative fungicide used, 


Consumer impact 
The importance of disease control in turfgrass culture has increased 
with the rising standard of living. Home lawns, athletic fields 
and golf courses have received special emphases in disease control, 
The increased cost of alternative fungicides make up such a small 
part of total turfgrass maintenance costs on these high value sites 
that restrictions on EBDC use would probably not affect the decision 


to use alternative fungicides for continued disease control, 
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Table III-13. EBDC use on turfgrass diseases, estimated annual use of 
maneb, mancozeb, and zineb for the major turfgrass 


diseases a/ - 
Disease SiertManeb @:"Mancozeb « Zineb  : Total EBDC use 


$ : : : disease 


-_------- (1,000 pounds a.i,) -----------~-_ 


Helminthosporium 218 110 ee INS bed 
Rhizoctonia 31 18 _— 49.00 
Pythium 62 wi) Lie 5 £28525 


Total chemical 
used b/ cy lal 183 22. 50 516.50 


— ——ss 


a/ Poundage breakdown by disease supplied by the Assessment Team, 


b/ Estimate of total fungicides used was supplied to the Assessment 
Team by industry. 
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Table III-15, Treatment: costs for the major alternative fungicides to 
EBDC for each turfgrass disease 


Alternative ; Application : Material cost per 
fungicide : rate per : ‘ 


» 22 ee 


Disease 
agent ae : 1,000 ft.2 : Pound : 1,000 £¢.2 
: : a/ fara el b/w: 
a a eee re rc 
—-- Pounds - ~----- Dollars ------~. 
Helminthosporiu Anilizine 16 5.76 oe 
Chlorothalonil 19 4.69 89 
Cycloheximide- - 09 4.96 045 
PCNB c/ 
Rhizoctonia Benomyl - 06 Bh Pd dha 
Cycloheximide— 
PCNB c/ - 09 4.96 045 
Thiophanate 
methyl - 06 12.69 76 
Anilizine 16 5.76 te 
Chlorothalonil 19 4.69 89 
Thiram savas h fay | - 58 
Pythium Chloroneb 16 9.35 150m 
Terrazole cake, PA AAW 4.01 
Feraminosulf sig) 12.80 4k 


a/ Specified by the Assessment Team based on product labels and State 
recommendations ; 

b/ Developed by the Assessment Team based on their knowledge of the 

} fungicide market and manufacturers price lists. 

c/ In terms of formulated production because of the a.i. combination 
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Sources Consulted 


USDA/State/EPA Assessment. 1978. Assessment of EBDC 
Fungicide Uses in Agriculture, Washington, D.c, September, 


Cole, Herb. 1978, Personal communication, 


EPA. 1978. EBDC Yse Profile for Economic Analysis, OPP, 
BFSD, Plant Studies Branch, Washington, D.c, August. 





GRASS SEED 
Introduction 
EEE 


The major production region for turfgrass and other 8Tass seed is 
Washington and Oregon. It igs estimated that 270,000 acres of grass seed 


production fields were maintained in Washington and Oregon in 1977, During 


maneb and maneb plus nickel sulfate fungicides for control of stem rust, 
strip rust, leaf rust and other foliar diseases, 

In addition to losses in the seed fields, certain diseases such as 
Helminthosporium leaf spots may be transmitted by grass seed to new 
planting. It is well accepted that control of diseases in seed pro= 
duction fields is a sound commercial practice that minimizes the necessity 
for future control of seed=borne disease in the newly established planting. 
In this manner fungicide use in seed fields may result in lesser roel 
fungicide use than if the planting were established with diseased seed 
or seeds bearing pathogen propagules ‘Gaby 

In the past cultural control of disease was accomplished by the burning 
of residual straw, stubble and debris after harvest. This practice is 
being eliminated through legislation Tegarding air pollution. As long as 
burning is allowed the necessity of a chemical fungal treatment is question- 


able, 


Assumptions and Procedures 


1. Two or four Sprayings per season of maneb are necessary at a rate 


of 1.6 to 2.4 pounds (a.i.) per acre. Maneb sells at $1.28 per 


pound (a.1.) 
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2. Grass yields were estimated by the Aare Team to be 400-1, 000 
pounds per acre with maneb treatment, Without maneb treatment, 
yields were estimated at 100-300 pounds per acre, 

3. The average wholesale price of grass seed 1s 40 cents per pound. 
The average cost of production is $170.00 per acre. Treatment 


chemical costs range from $4.08 - $12.28 per acre, 
Alternative Control 
ee ontrol 


1. Chemical control: 

a. State labels (24c - special local needs) for nickel sulfate, 
not considered as effective and is highly soluble, 

De Possible future use of Bayleton®, experimental fungicide that 
has a use permit for 750 acres, Apparently effective, the 
chemical has not been fully tested, 

2. Cultural control: In some areas burning still exists as a legal 


cultural control; this alternative is being eliminated, 
Results 


If average maneb treatment production is assumed to be 700 pounds 
per acre, the value of the crop would be $280 per acre and net returns 
Per acre would be $110. The total estimated value of the treated Washington- 
Oregon crop is estimated to be $14.0 million. - 
Without maneb the total revenue per acre would fall to $40 - 120/acre 
(100 to 300 pounds x 40 cents) and be insufficient to cover average production 


costs of $170.00 per acre. 
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SSS 


Production of some non-resistant cultivars would be eliminated, 


Acreage would shift out of production, or to areas allowing burning, 


Sources Consulted 


1, USDA/State/EPA Assessment Team, 


Assessment of EDBC Fungicide Uses 
in Agriculture, Washington, 


D.C., September 1978, 


455 





re 
bn} 
haf 
4 


; > dete 


2G 


9OAOW D> 


SECTION Iv. 


PEANUTS 
TOBACCO 
WILD RICE 
SMALL GRAINS 
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A. USE: 


8. MAJOR DISEASES CONTROLLED; 
C. ALTERNATIVES: 


Major registered chemicals: 


State Recommendations: 
mendations 


Non-chemical controls: 
controls 


Efficacy of alternacives: 
Comparative performance: 


Comparative Costs: 


Conelusion: 


0. EXTENT OF USE: 
Active ingredient basis: 


Acres treated basis: 
tO Sasis 


2. ECONOMIC IMPACTS: 


User: 


Markee: 


: Consumer: 
Macroeconomic: 
1. SOCIAL/COMMUNITY IMPACTS: 
& LDUTATIONS OF ANALYSIS: 


i 


| 


1. PRINCIPAL ANALYST AND DATE: 


i 








a 


SUMMARY OF ECONOMIC IMPACT ANALYSIS 


OF CANCELLING 
EBNC USE ON PEANUTS 


EBDC use on commercial Peenut production. 


Leafspot caused by cercoupora Personata and cercosporidus arachidas, 


Chlorothalonil (preferred), Benomy!, Captafol, Dodine, Triphencin, Copper, and Sulfur. 


Numbee of Stares Recommendin for 
——— commending for 


Cercospe ca Leaf Spot 


EBDC 10 
Benoayl 8 
Chlorothalonil ll 
Captafol $ 
Dodine 1 
Triphentin 1] 
Copper 10 
Sulfur 6 : 
No alternatives 0 
recommended 


Adequate Roa-chemical control methods are not available. 
The preferred alternative 


5 chlorochalonil, would provide disease 
EBDC on those acres now 


control comparable to 
being treaced with EBDC. 

Yields and quality would remain the sage in che near term with use of chlorothalonil in 
Place of EBDC. Removing EBDC poses che Possibility of resistance developing co alterna- 
tive chemicals. 


Season average chemical costs would rise 
of $10.64/acre if chlorotha'onil vere sub 


from $15.96/acre to $26.60/acre or 2 difference 
applications would remain at six per sea 


stituced for EBDC. [te 1s assumed the Number of 
son. 

Registered, recommended. and effe 
although chemical cose will ine 
resistance developing to alte 
development is oot known 


ctive ilternative (chlorothalonil) ig available 
Tease slightly. Removing EBDC raises possibility of 
rnatives now effective. The extent and Ciming of resistance 


Approximately 2.3 million Pounds (active ingredienc) EBDC divided among Texas(1,000,000 
pounds), North Carolina (546,000 Pounds), Oklahoma (400,000 pounds), and Virginia 
(336,000 pounds) were applied in 1977. 


Approximately 273,000 acres were treated in 1977 with EBDC. These acres were divided 
among Texas (120,000 acres), North Carolina (65,000 acres), Oklahome (48,000 acres), 
and Virginia (40,000 acres). 


Treated acres represent about 402% of harvested acres in 
the 4 scates. Overall 14.42 of U.s, peanut production is treated with EBDC. 


Fungicide cost and hence Productioa 
oa all acres now created with EBDC). 
2.94.32 on acres now Created. 
present EBDC users frog shifting 
occur. 


costs would {increase by $10.64/acre ($2.9 million 
In relacive ceras Production cosets would rise 
Net returns should remain sufficiently high to keep 
fo crops other chan peanuts 1f normal growing conditions 


Production, cropping patterns, quality, 
any .f che peanuc producing areas. 


No wignificanc impacts. 


No significant impacts. 


and prices would noe be significancly impacted in 


Not investigated because of the small economic impacts expected. 
Usage Survey data were not available. Assessment team nembers Supplied estimates of 
EBDC usage. 

Chlorothalonil is assumed to be available in suffictenc quantities to replace EBDC at 
current prices. 

Jobn Bratland, USDA 

Gary Ballard, EPA 

September, 1978 
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PEANUTS 
Introduction 


This analysis will present an assessment of the economic impact of 
cancelling EBDC fungicide use On peanuts in the United States. 

Peanuts are grown in about 10 States. However, there are 7 major producing 
States including: Alabama, Florida, Georgia, North Carolina, Oklahoma, 
Texas, and Virginia. 

An EBDC cancellation would affect 4 of these States: Texas and Okla- 
homa in the Southern Plains, and North Carolina and Virginia in the mid- 
Atlantic region. About 40 percent of the peanut acreage in these States is 
treated with an EBDC fungicide (Table IV-1). These States account fores/, 
percent of total U.S. peanuts production. The EBDC fungicides are not used to 


any important degree in the other States. 


Assumptions and Procedures 


The economic assessment of the impact of an EBDC cancellation on the peanut 
industry was based on the following assumptions and procedures: 

1. The EBDC fungicides are used to control two leafspot diseases: 
Cercospora personata and cereoreeriaie Peiderotent 

(2. The 1975-1977 average planted peanut acreage and production was 


used as the base for the analysis. 


3- The acres treated with the EBDC fungicides were estimated by the 


Assessment Team. These estimates were based on their knowledge of the 


458 





industry, personal communication with colleagues, and published and 


unpublished material. 


4. The EBDC fungicides (maneb and mancozeb) are applied at a rate of 


1-4 pound active ingredient per acre, per treatment. 


5- All acres currently treated with EBDC fungicides would be treated 


with the preferred alternative, chlorothalonil, at a rate of 1.25 pints 
(6 pounds (a.i.) per gallon) per acre, per treatment. 


6. The number of applications were assumed to be the same for the 


EBDC and chlorothalonil at 6 treatments annually. 


7. There would be no loss in yield per acre because the alternatives 


are as efficacious as the EBDC fungicides. 
8. The price of chlorothalonil would not change significantly and 


would be available in sufficient quantities to replace the EBDC fungicides on 


the affected acreage. 


Disease Control Program 


The EBDC fungicides, though they are important in disease control in 
peanut crops, represent only one of a number of possible alternatives that 
could be used. The fungicides that could be used for the control of leafspot 
would include benomyl, chlorothalonil, captafol, dodine, triphentin, copper, 
and sulphur. These fungicides are not uniformly effective in control of the 
major diseases that affect peanuts. For instance, benomyl is less btfective 
than other alternatives because the leafspot diseases quickly develop 


resistance to this fungicide. 
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In terms of disease control, it appears that the possible Cancellation 
of the EBDC fungicides would not have a major impact on the peanut industry. 
There would not be any immediate inability on the part of farmers to 
control the of ace diseases that attack peanut crops. Rather, the 
importance of EBDC fungicides, in respect to their alternatives, is more 
long-run in nature. EBDC fungicides, when used in rotation programs along with 


other fungicides, can help reduce the possibility of "building up a tolerant or 


resistent status of pathogens" (1). 


Results 


User Impact 


The cancellation of the EBDC fungicides for use in peanut production 
would impact on production costs.- Growers are Currently spending an 
estimated $15.96 per acre for the EBDC fungicides to control leafspot diseases 
(Table IV=2). If use of the EBDC fungicides is cancelled and growers replace 
it with chlorothalonil, disease control costs are estimated at $26.60 per acre, 
per season, an increase of $10.64 over the EBDC fungicides. 

The total impact of an EBDC cancellation in the 4 affected peanut 
Producing States is estimated at $2.9 million (Table IV-3). The largest 
impact would occur im Texas with growers costs increasing an estimated 
$1.3 million. 

Per-acre grower returns would be affected by the cancellation of the 


EBDC fungicides (Table IV-4). Returns to land and management currently 
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range from $310 per acre in Virginia to $81 per acre in Texas. The 
cancellation of the EBDC fungicides would increase growers costs $11 
per acre-e This'’would cause a reduction in growers’ return to land and 
management per acre of 14 percent in Texas and about 5 percent in the 
other States. 

The decrease in §rower returns might affect some marginal producers 
in Texas but it is very doubtful if growers in other areas would shift out of 


peanut production. 


Consumer Impact 


No significant reduction in peanut production would occur because 
of a possible cancellation of EBDC fungicides. There would be virtually 
no change in the quality of the commodity after an EBDC cancellation in 
the short-run. The average change in production cost would be less than 
one percent for total U.S. production. Any resulting decline in production 
would be small and would not warrant concern. 

No significant increase in the price of peanuts would be expected 
from a cancellation of EBDC use on this crop. Thus, any negative welfare 


impact on consumers would probably be too small to measure. 
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1. 


Sources Consulted 
USDA/State/EPA Assessment Team. 1978. Assessment of EBDC Fungicide 
Uses in Agriculture, Washington, D. C. September. 


USDA, ESCS. 1978. Crop Production 1977 Annual Summary, CrPr Ze ey Be 
Washington, D. C., January. 


Lamm, R. McFall. 1978. Personal communications. Commodity Economics 
Division, ESCS, USDA. 


U.S. Senate, Committee on Agriculture and Forestry. 1978. Costs of 
Producing Selected Crops in the United States: 1976, 1977, and 
Projections for 1978. 


462 





Table IV-l. Average peanut acreage and production for 1975-77 and estimated 


acres treated’ annually with EBDC fungicides 


: Average >: Percent : Expected ; Average 


: Percent of 


: acres : acres : annual > annual -7U.S. total 
States : treated : treated : acres * production : production 
2 1975-77 a/ : with treated +: 1975-77 b/ : 
a Dei : EBDC : with : ; 
: sML97VMby/ Fe EBDC : : 
1,000 lbs. 
North Carolina 168 ,000 S867 65,016 415,352 1 U0 
Virginia 104 ,000 Shops t/ 40,248 293 ,060 7.8 
Oklahoma 124 ,667 38.7 48,246 248 ,600 6.6 
Texas 209 ,000 STa Wis 1195583 437 ,842 126 
U.S. Total 705 ,667 273,093 1,394,854 37.0 


a/ Crop Production 1977 Annual Summary, Crop Reporting Board, ESCS, USDA. 


b/ Assessment of EBDC Fungicide Use in Agriculture, USDA/State/EPA Assessment 
Team, Washington, D. C., September 1978, 


463 





santtoa bas ‘Cl 63 gelSaebere bee eqeetae Junesg Ogee 
~teor! MS @iiw eLleomas besaess 





— ee a a + — 








- 

5 —weseuh : betneeka’: Jaandes t opeteva, 
. a iciern ¢ ewok ¢ R29T8 
, _—- fo 5 carna : bstdass betees2 


Ms 


oe + moe we Oe 





betwee ashe : \p T28eL 
i Scei 1 
ri 4 <I 
bi 000, Bal 
t.8E OOO, #01 
va r it 
e ._ af 000, 205 





$z0geN% aa inn launaA STO 039 usb 
rn ve! sbtolenyt O0¢% Jo am 


: C .< eo eat eG ,f07 4 


= 


Table IV-2.. Treatment cost per acre for EBDC and chlorothalonil, the most likely 
Teplacement if EBDC use in cancelled on peanuts 


>: Average : > Chlorothalonil : 
: Number of EBDC use per acre : 


$ $ Pp *__use@ per acre >: Increase in 
* applica- : Pounds : rerotalan: > cost per 
State : tions per : (a.i.) otal 7 Cost geen Gai.) :s.cost : acre withou 
* acre per: per SCA eis) > per > per > per : EBDC 
: season sapplication: per * season : season : season : 
meas : a/ = season: »p/ Soe c/ 2% ¢d/ : 
North 
Carolina 6 1.4 8.4 15.96 5.6 26.60 10.64 
Virginia 6 1.4 8.4 15.96 5.6 26.60 10.64 
Oklahoma 6 1.4 8.4 15.96 5.6 26.60 10.64 
Texas 6 1.4 8.4 15.96 5.6 26.60 10.64 


a/ Assessment of EBDC Fungicide Use in Agriculture, USDA/State/EPA Assessment Tean, 
Washington, D. C., September 1978. It was assumed that the number of applications 
' would be the same for EBDC and the alternative, 


b/ The estimated average price for EBDC fungicides ig $1.90 per pound (a.i.). This price 
was derived from several current price lists, 


¢/ Chlorothalonil was specified by the Assessment Team as the preferred alternative to 
EBDC. It is applied at a rate of 1.25 pints (6 pounds (a.i.) per gallon) per acre per 
treatment. 


d/ The price of chlorothalonil is estimated to be $4.75 per pound (a.i.). This price 
was derived from several current price lists. 
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Table IV-3. Estimated total increase in production costs if EBDC 
. fungicides are cancelled for use on peanuts 


: Increase in disease control 


Acres *_costs without EBDC 
State > treated : : 

; :__with EBDC a/_: Per acre b/_ =: Total 
ea eee een O/ St Total: 

| dollars $1,000 

North Carolina 65,016 10.64 692 

Virginia 40,248 10.64 428 

Oklahoma 48 ,246 10.64 Ss 

Texas 1195583 10.64 Lee 

Total 273,093 10.64 2y909 


SS 


a/ Table Iv-1. 


b/ Table Iv-2. 
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Table IV-4. Per acre returns to land and management with and without EBDC 
fungicides for disease control on peanuts in selected States 


Per acre ; North : Virginia : Oklahoma : Texas 
: Carolina : : : 


Yield in pounds a/ 2,472 2,818 1,994 Lea), 
Gross revenue b/ 494 564 399 283 
Production costs c/ 254 254 202 202 


Returns to land and management 
with EBDC available 240 310 Los, 81 


Increase in production costs 
without EBDC fungicides d/ Hist 1l LL ge 


Returns to land and management 
after an EBDC cancellation 229 299 186 70 


Percent reduction in returns 
to land and management without 
EBDC 5 4 6 14 


SS  — 


a/ Average yield for 1975-77. Crop Production 1977 Annual Summary, USDA, ESCS, 
CrPr 2-1(78), January 1978, 


b/ Based on an average price of 20 cents per pound for 1975-77. Field Crops, 
Production, Disposition, and Value 1975-77 and 1976-77, USDA, ESCS, CrPr LOL). 
May 1977 and CrPr 1(78), April 1978. 


c/ Average costs for 1975-77, Costs of Producing Selected Crops in the United 


States, 1975, 1976 and Projections for 1977 and Costs of Producin Selected 
Sai a2, 27/0 and Projections for 1977 ——— > rocucing selected 


Crops in the United States, 1976. 1977 and Projections for 1978. Both Studies 
were prepared by ESCS, USDA for the Committee on Agriculture and Forestry 

of the U.S. Senate. The first was published January 21, 1977 and the second 
was published March 31, 1978. 
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USE: 
MAJOR 7ESTS CONTROLLED; 


ALTERNATIVES: 


Major registered chemicals: 
State/Federal recommendations; 


Non<-chemical controls; 
ee OLS 


Efficacy of alternatives and 
comparative performance: 


Comparative costs: 


Conclusion: 


EXTENT CP USE: 


ECCHOMIC DMSPACTS: 


User: 


Market; 


Consumer; 
Macroeconomic: 
SOCTAL/ COMMUNITY IMPACTS; 
LIMITATIONS OF AMALYSES: 


PRINCIPAL ANALYS? AKD OATE: 


SUMMARY OF PRELIMINARY GENEFIT ANALYSIS 


EBOC's/Tobacco (flue=-curay, ourley, and Maryland) 


anthracnose, blue acid, damping off 


RPAR: £80C's (zineb, maneb, and metiram) 
NON-RPAR: ferbaa, Streptomycin 

No. of 
chemical States Fecommending 
EBOC‘s 8 
ferben  ] 
stteptomycin (blue sold enly) 3 


Slue gold can de partially eliminated by growing plants under plastic and 
rotating sed sites. 


SFOwers can obtain comtrol with one sBoc application weekly. one. oF two ferbes- 
applications are tequired for similar control (except Maryland tobacco )e 
Streptomycin is effective for slue mold control in only some parts of the 
country (Maryland). 


The total treamene COst/season for two applications of zineb, maneb, netiran, 
and streptomycin are $1.30, $L.04, $1.16 and $1.60, respectively. The tocal creatmenc cost 
for 2-4 applications of ferdam is $1.30-32.60. 


Perbam and serepctoaycin may require more material and a greater number of 4 
applications to achieve control comparable to £BOC’s. One oF two applications 
of ferbem are Fequired for comparable control. 


. Estimated total Estimated 

Estimate? seedbed ares Percent Estimated growers 

total seedbed created with of pounds _ oF units 
Type area EB0C's total applied cresting 

- ail. SY. yards -- - percent - -lbs. a.i.- - mo. - 
flue-cured $4.7 24.42 44.7< 23,6002 42,300- 
oe 31.0 $6.8 29, 600 43,400 
burley 3vo2 1.2- 4.0- 1,0S4—- 3,200 
and Vas 4.7 1,160 
Maryland 


The estimated change in total Creacment <osts to (lue-cured and burley tobacco srowers 
Fanges between $28,100 and $337,200. NO change in yield ig ‘foreseen. Costs of production 
and revenues to Maryland tobacco growers <11) decline 1.13-1.15 zillion Collars. Some 
Maryland tobacco growers may reduce productioa following years of Significant disease 


The market impacts on burley and flue-cured wbacco are expected to be Negligible withour 
Supply reductions of Maryland tobacco aay result in yearae following significance 
disease losses; however, she extent and aagnicude are unknown. 


NO consumer impacts are expec<cd. 
NO gacroeconomic impacts are expected. 
NO social or community impacts are foreseen. 


Current state recommendations are lacking in some cases. Cittle daca are available on 
the quantity used, the numper of users oF 2€2@F appropriate economic neasures. 


Gary 5. Jecxer 
Economic Analysis Sranch 

Benefits and Field Studies Divisioca 
Office of Pestic:de programs 
October. 1978 
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EBDC's Use on Tobacco 


CURRENT USE ANALYSIS 


EBDC's (zineb, maneb, and metiram) are EPA registered, state 
recommended, and used as preventative controls for anthracnose, 
blue mold, and damping off in Florida, Georgia, Kentucky, North 
Carolina, South Carolina, Tennessee, Virginia, and Maryland 
(Arnett; 1978, Burgess, 1978; Collins, 1978; Kittrell, 1976; 
Jones, 1975; McKee, 1978a; Todd, 1978; Whitty, 1978). No data 
are available regarding the use of these fungicides in other 
tobacco producing states. Alternative chemicals used for 
prevention of these diseases include ferbam and streptomycin (blue 
mold only). 


Non-chemical controls are recommended in many of the 
aforementioned states. Blue mold control may be achieved by 


mold 2s those produced under cloth (due to warmer temperatures) 
(Arnett, 1978; University of Georgia, 1967). There are no other 
non-chemical alternatives effective for the control of 
anthracnose, blue mold, and damping off. ‘ 


In 1978, there were 54,684,000 square yards of flue-cured 
tobacco seedbeds in the United States. North Carolina, the 
largest flue-cured tobacco producer, accounted for 2pproximately 
34,000,000 square yards or 62.2 percent of the total (Todd, 1978). 
The next largest flue-cured tobacco Producing state, South 
Carolina, accounted for 12.4 percent or 6,800,000 square yards of 
seedbed. Georgia and Virginia follow with 6,500,000 square yards 
(11.9 percent) and 6,100,000 square yards (11.1 percent) of the 
total, respectively. The smallest flue-cured tobacco producing 
States, Florida and Alabama, accounted for less than five percent 
of tke U. S. total (See Table 1)- 


In 1978, there were 31,150,000 square yards of burley and 
Maryland tobacco seedbeds in the United States. Kentucky, the 
largest burley tobacco producing state, accounted for 
approximately 64 percent or 20,000,000 square yards of the total 
(Atkinson, 1978). Maryland and Virginia growers accounted for 
1,500,000 square yards and. 1,070,000 square yards, respectively 
(McKee, 1976; Link, 1978). The remaining burley tobacco producing 
States accourted for approximately 8.5 million square yards or 
27.5 percent (See Table 1). 


1 Based upon informetion provided by Whitty, 1978 and Todd, 
1978. The estimated seedbed areas for Georgia, South Carolina, 
Virginia, and Alabama are determined by Multiplying 1977 acreage 
harvested by 100 square yards of seedbed /acre. 
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, Table 1 
Industry Profile of Flue-cured, Burley, and Maryland Tobacco 
Producing States, 1977-1978. 


Allotments 
an or 
Type State a/ Seedbed area b/ no. of growers c/ 
= square vards 
(Types 11-14) ics 
FL 1,226 ,000 1,541 
GA 6 ,500 ,000 6,635 
NC 34 ,000 ,c00 “Sieye 
SC 6 ,800 ,ccC 10,072 
VA 6,100 ,000 10 ,067 
AL 58,000 58 
TOTAL 54,684 ,000 83,946 
Srv 
(Types 31 and 32) 
. KY 20 ,000 ,000 120 ,000 
MD 1,500,000 3,000 + 
VA 1,070 ,000 14 5520 
Other States 8 ,580 ,000 118 ,648 
TOTAL 31,150 ,000 ee 257 COTE + 


aZL Other burley tobzeco producing states are Indiana, Missouri, 
North Carolina, Ohio, Tennessee, and hest Virginia. 


BL Based on information provided by Whitty, 1978; Todd 1978; 
Atkinson, 1978; and McKee, 1978. The estimated seedbed areas for 
Georgia, South Carolina, Virginia and other states are determined 
by multiplying 1977 acreage harvested (USDA, 1978b) by 100 square 
yards of plant bed/acre. 


gL (USDA, 1977; Tarzy, 1978) 1977 flue-cured and burley 
allotments are adjusted to include those growers who requested 
ASCS officers to transfer allotments to other growers. This does 
not include individuals who leased land and allotaents. Based 
upon the assumption that every flue-cured and Durley tabacco 
grower leased all of his allotment as of June 14, 1977, and August 
- 14, 1977, respectively. 
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EPA estimated that 24.4 to 31.0 million squere yards (44.7 
to 56.8 percent) of flue-cured tobacco seedbeds (54,7 naillion 
square yards total) were treated with BEDC's in 1677. Between 
42,900 = 45,400 growers and/or allotments used 23.6-29.6 thousand 
pounds of the chemical. EBDC's are used most extensively on North 
Carolina arid Virginia flue-cured tobacco. Approximately 22.4 to 
27.2 million squares yards of North Carolina flue-cured tobacco 
were treated with 20.5 - 24.9 thousand pounds a.i. of EBDC's 
(maneb, metiren and zineb; 85.4 percent of total poundége used 
on flue-cured tobacco) by approximately 40,000 growers during 
1977. About 2,000 flue-cured tobacco growers in Virginia 
sccounted for 9.6 percent or 2,075 pounds a.i. of the chemical's 
use. The other flue-cured tobacco producirg states using EBDC's 
(Florida, Georgia, and South Carolina) accounted for less than 
five percent of the total pounds applied. No data are available 
regarding the chemical's use in Alabama (See Table 2). 


Significantly smaller quantities of EBDC'’s are used on burley 
and Maryland tobacco (compared to flue-cured). An estimated 
280 ,000 square yards of Kentucky burley tobacco were treated with 
567 pounds.a.i. (maneb; 51.2 percent of total poundage used on 
burley and Maryland tobacco) of EBDC's during 1577 (Atkinson, 
1978). Approximately 750 Marylend tobacco growers accounted for 
423-529 lbs. a.1. of the chemical's use on $00,000 - 1,125 ,0C0 
square yards of seedbed during average years of anthracnose 
infection (McKee, 1978a). In 1978, 1,125,000 square yards of 
plant. bed were treated in Maryland (McKee, 1978a). Fungicide 
use by Virginia burley growers is almost non-existent and most 
Ohio growers use ferbam for disease outbreaks (Link, 1978; Wells, 
1978). No data are aveilable identifying the use of EBDC's in 
other tobacco producing states (See Table 2). 
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Table 2 
Summary of EBDC Usage Data on Flue-cured, Burley, and Maryland 
Tobacco in the United States, 1977 


Estimated Estimated 


Estimated seedbed " pounds rowers or 
Type State treated with EBDC's 84 apolieg 24 ats 
oe treating 
- Sd. yards --Percent’ Pounds Eercent No. 
Caaie 
(Types 11-14) 
FL 110 , 340 9.0 112 moss Py 
GA 650 ,000- 
612,500 10.0-12.5 366-457 1.5 "746 
NC 22,440 ,000- 20 ,503- 
27,200,C0OO0 66.0-80. 24 897 85.4 40,000 
SC 0-1,700 ,000 0-25.0 0-1 ,566 2.9 0-2,518 
VA 1,220 ,000 20.0 2,606 9.8 2,013 
ND ND ND ND ND 
TOTAL 24 420 ,346- 4k 7. 23 ,587- 100) «4, 876 
31,042,840 56.8 29, 0 50am 45,354 
(Types 31 and 32) 
KY 280 ,000 ak 567 Semel 094 
MD 900,000- 60.0-75.0 423-529 43.0 . 750 
1,125 ,0CO 
VA 53 ,500 Swale) 64 5.8 726 
Other States ND ND ND ND ND 
TOTAL 1,233 ,500- 4 0-4 .7 1,054- 100 3,169 
7 1,458,000: 1,160 


S22 e222 ®2®e[@eeeooeooeoemwoae 


aL Based on information provided by : Whitty, 1976; Arnett, 
1978; Todd, 1978; Jones, 1978; Atkinson, 1978: McKee, 1978a; and 
Link, 1975. Wells (1978) indicates that most Ohio growers use 
ferbam for disease outbreaks. 

bf Based upon the predominant formulation reported for each state 
(Whitty, Florida, zineb; Arnett, Georgiz, maneb; Atkinson, 
Kentucky, zineb; and McKee, Maryland, maneb). in all other | 
tobacco producing states, it is assumed the each EBDC (maneb, 
metiram, and zineb) treats one-third of the total acreage, 

S&L Based upon information provided by whitty, 1978; Arnett, 1978; 
Collins, 1978a; Kittrell, 1978; Jones, 1978; “ckee, 1978a; and 
Link, 1978. 

af It is estimated that 25 percent of the total seedbed acreage 
is treated with fungicides CKittrell sci975)), 
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PERFORMANCE EVALUATION OF EBDC's AND ALTERNATIVES 


Few tests have been conducted comparing EBDC's with their 
alternatives. Information provided by Todd (1078) indicates that 
growers can obtain effective control applying EBDC's once a week, | 
One or two ferbem applications are required for similar control. 
McKee (19784) indicates that under normal conditions five percent 
yleld losses are expected on-Maryland tobacco using EBDC 
alternatives. Streptomycin is also an alternative but does not 
control anthracnose and damping off. In some Parts of the country 
(Florida, North Carolina) streptomycin has been effective in 
eradicating blue mold, but in other Parts of the country (Maryland) 
it hes not been effective. Collins, 1978a; McKee, 1978a; Todd, 1976; 
whitty, 1978). 


ECONOMIC IMPACT ANALYSIS 


Zineb, maneb, and metiram ere approximately $.25 to $.35 per 
pound more costly than ferbam. However, these EBDC's are 
approximetely one fourth the per pound cost of streptomycin. 
Assuming two EBDC epplications per season are equally as effective 
as 2-4 ferbam applications, the total treatment cost per 100 square 
yards is expected to increase $0 - $1.56. The application cost 
($.50/100 square yards/treatment) accounts for the largest portion 
1Z Or. Furney Todd, Professor of Plant Pathology, North Carolina 
State University, stated in his letter dated February 1, 1978 that, 
"Most growers have found that they can obtain contro] with one 
application each week of EBDC fungicides while two are required 
for those containing ferbam." 

Mr. Leo Link, Southwest Virginia Research Station, indicates: 
"Growers using either ferbam of EBDC's (equal number of 
applications) will achieve equal control for blue mold" on burley 
tobacco. 

On Maryland tobacco, losses are estimated to be 5 to 10 
percent using EBDC alternatives in bad anthracnose years (McKee, 
1978a). 

It is assumed that yields will not decline in years of normal 
anthracnose, blue mold, and damping off infections if EBDC 
alternatives ere used on flue-cured and burley tobacco. Yield 
losses of five percent are estimated on Marylerd tobacco (McKee, 


1978a) . 
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of the total increase (see Table 3). Total costs Of production/ 
acre are expected to jpcrease an average of .C6 percent from 
$1290.34 to $1291.12, Total costs of producing burley tobaceo/ 
acre are even higher, therefore the expected percentage increase 
will be even less than 0.06 percent. 


The estimated total change in (chemical and application) costs 
Of production to flue-cured and Dburley tobacco growers (Florida, 
Georgia, Kentucky, North Carolina, South Carolina, and Virginia) 
ranges between $26,100 and $337,200. This estimate is highly 
dependent upon the increased number of ferbam applications required 
to achieve effective control with comparable performance assuming 
no change in Output (see Table 4), Under normal conditions, five 
percent yield lossess are expected on Maryland tobacco using EBDC 
alternatives (McKee, 1978a). Given that 1975 through 1977 
production averaged 27.23 millions pounds/year (1975-23 cco acres, 
950 lbs./acre; 1976 23,000 acres, 1,300 lbs/acre; 1977-23 ,000 
1Z Based upon a 1977 North Carolina flue€-cured tobacco 
production budget for a <5 acre fara. Total costs of production 
are defined as total Operating cost, total interest charge, total 
ownership cost, and labor cost. 


aL Based upon a 1977 North Carolina burley tobacco production 


budget. The total cost of production/acre of burley tobacco is 
$2,200.54, 
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Chemical and/or Chemical cost/lb 
formulation formulation a6 


Zineb (Dithane 
2-78; 75% WP) 


Metiram (Polyram 
80% WP) 


Maneb (50% WP) 


Ferbam (Fermate 
76% WP) 


Streptomycin 
(Agristrep) 


aL Based upon: 


Ferbam (fermate 76% WP); 


Company; 1978. 


Zineb (Dithane Z-78); $1.65/lb. 


Company; 1978. 


Metiram (Polyram 80% WP); 


. COMPARATIVE COSTS of EBDC! 
in the FLUE-CURED, BURLEY 


1.65 


1.57 


1.50 


Table 


ep —---dollars 


5 


08 


02 


3 


Ss and ALTERNATIVES 
» 2nd MARYLAND TOBACCO PRODUCING 
STATES of the U.S., 1978 
Chemical cost 
100 sq. yards 


Application cost/ No. On Total 
100 sq. yards applic. treatm: 
cost, 

Seaesor 

@Seewomoeoroeeowoewon owen No. dolla; 
50 2 1350 

.50 2 ae 

-50 2 1.04 

50 2-4 1.3C-e 

50 2 1.60 


$1.25/1b. formulation; Joe Burke, Cardinal Chemical 


Chemicals Division; 1978. 


Maneb (Maneb 80% WP); £1.50/lb. formulat 
Agristrep; $6.00/1b. formulation; 
RL Application cost/100 square yards 
University at Raleigh. 


North Carolira 


S&L No. of applications based u 
University of Kentucky; Dr. 


State 


McKee, University of Maryland. 





a7 


william K. Collins, 


4 


formulation; Joe Burke, Cardinal Chemical 
$1.57/lb. formulation FMC Corporation, Agricultural 
ton; McKee, University of Maryland; 1976. 


Cardinel Chemical Company; 1978. 
is based on deta provided DY Dr. Wild ton me scot) 4s; 


pon information provided by Ore willtem ©. Atkinson, 
N.C. State University; and Dr. Cléeu 
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acres, 1,300 1be/zere) with 75 percent of the beds treated, then 
total supply is expected to decline 1.02 million Pounds to 26.21 
Billion pounds/year. 


Gross revenue to Maryland tobacco growers is ex5gcted to 
decline $65.49/acre 2s a result of the yteld “npact. Multiplied 
by the total ecreage treated with EBDC's (17,250 acres), gross 
revenue will decline $1.13 million or an average of 31,506 to each 
of the 750 growers. using EBDC's. The estimated total change in 
income due to increased costs of Production and reduced revenues 
to Maryland tobacco growers ts approximately 1.14 million dollars 
($1 »132 ,673-$1 ,151 ,641) e 


Total supply of Maryland tobacco, (resulting from a yield 
effect) is expected to be less the first year following a potential 
EBDC cancellation. Until the average price per pound is high 
enough (such that growers transfer acreage from other crops to 
produce tobacco) , Maryland tobacco growers will not increase their 
acrease. It is not known whether acreage will increase in 
subsequent years since the Maryland tobacco production budget 
indicates that the Fer pound of production (apd costs plus $15,000 
for operators labor and management) is $1.39. The 1977 average 
price per pound of Maryland tobacco was $1.15. Growers should 


12 Yteld data are not available on EBDC and non-EBDC treated 
acreage. For this analysis, the average three-year total 
production and yield figure for all Maryland tobacco are used as 
@ proxy for EBDC treated acreage. 


2L The average yield/acre (1975-1977) was 1,183 lbs./acre. 
1,183 lbs./acre = .95 = 1,124 lbs./aere, 1,183 lbs./acre < 1,124 
1lbs./ acre = 59 lbs./acre. 39 1bs./acre x $1.11/1b. = $65.49/acre. 


aZ Assumes that all crop acreége is fully utilized. 


4f University of Maryland - Maryland tobacco budget, prepared 
by George Stevens. Defined to include all costs of production/ 
acre for a 50 acre specialized tobacco farm plus $15,000 for 
Operators labor and management. The average three-year yield 
(1,183 lbs./acre) for Maryland tobaceo in the 1575-77 is used in 
calculating the cost per pound of production. . 
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continue current Production as long as total gross revenue igs 
greater than or equal to average variable costs per acre. 


While the overall number of ferbam applications per acre is 
expected to increase on flue-cured tobacco, the market impacts 
are expected to be slight without EBDC's. The price support 
progrem and market quot# system are two institutional elements 
complementing each other to adjust production of flue-cured tobacco 
and to assure adequate economic returns to growers. No unexpected 
Change in demand is forseen since the additional people of smoking 
age and the heavy promotion of low tar, low nicotine brands have 
offset the dampening of Cigarette smoking due to the anti-smoking 
campaign. 


If more pesticide material is required end the cost of control 
increases (additional applications on flue-cured tobacco), the 
tobacco price support program will not reflect the total increase 
in production costs during the first year of an ERBDC cancellation. 
The tobacco price Support program using a three-year average parity 
index formula, means price support rise more slowly during periods 
Of rapid input price increases. Any increases in costs of 
production will only be partially reflected during the first year 
following a cancellation. Not until three years after a 
cancellation will costs of production be fully reflected in the 
support price. 


The market impacts resulting from burley tobacco growers 
replacing EEDC's with ferbem are expected to be neglible . The 
average total cost of production per acre to all burley growers 
will not change Significantly ( < $1.30/acre). As show in 
Tables 2 and 4, very few growers are cureently using EBDC's on 
burley tobacco. Supply, which is influenced by the price support 
program and market quota system, will not be greatly affected if 
EBDC's becomes unavailable. 


Maryland tobacco growers have not approved marketing quotas 
since the 1965 crop; therefore, Maryland tobacco has not been 
eligible for government Price supports. Assuming the overall 
economic risks of growing Maryland tobacco are greater than the 
risks and uncertainty of growing flue-cured or burley tobacco, 
significant disease losses May cause some growers to cease or 
reduce production (McKee, 1978a). However, the extent and 
magnitude are unknown. “ 


Gther reasons why market and consumer ‘pacts are not expected 
to be significant are: first, cigarette consuzptisn per capita 
in 1977 for individuals 18 years and older was 4.CEY pieces or 
7.07 pounds (203 packs of 20) (USDA, 1978). ‘Therefore, cach pack 
contains approximately .035 pounds or 4.1 cen:s ‘assuming the value 
of tobacco is 117.6 cents/pound. In August, ‘377 the wholesale 
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price of one pack of Cigarettes wes $0.22, Adding in the Federal. 
Excise tax (8 cents) and the state Cigarette taxes (13 cents; 
weighed by the number of packs taxed), the average value of a pack 
of cigarette is $0.43 (USDA, 1978). Since 10 percent of the value 
Of,a pack of Cigarettes is the tobacco, only Signtficant increases 
in the value of tobacco would have an impact on the consumer leve] 
1f EBDC's become unavailable. Secondly, studies indicate thet: 
Cigarette consumption in any given year is heavily determined by 
consumption in the previous year largely characterized by habitual 
use and therefore, targeted output is largely geared to consumption 
rather than vice versa (Miller, 1974). No macroeconomic, social, 
and/or community impacts are expected. 


LIMITATIONS AND ASSUMPTIONS 


Many limitations and assumptions exist within this analysis. 
Those which follow are considered most important. Little test 
data are available on comparative efficacy and performance of 
EBDC's and alternatives. The number of users, non-users, and 
pounds, a.i. applied were estimated. The reported rates of 
application are Significantly different from state to state and 
cannot be satisfactorily documented. In some cases, current state 
recomendations were not always obtainable. Economic related data 
such as acres treated, number of treatments, and yield information 
are lacking from all the tobacco producing states.. This analysis 
relies on the expertise and best available information provided 
by knowledgeable individuals in their respective states. Average 
infections of blue mold, anthracnose, and demping off are assumed. 
In some cases, EBDC's have not been disaggregated into their 
respective formulations (maneb, zineb, and metiram) while in other 
cases they have. Finally, growers replacing EEDC's with ferban 
are assumed to have adequate supplies of the alternative chemical. 
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SUMMARY OF PRELIMINARY BENEFIT ANALYSIS 
EBCC USE ON WILDRICE 


MAJOR PESTS CONTROLLED: 


ALTERNATIVES: 


Major regi stered chemicals: 
ES 

Non=-chemical controls: 

Ses 


EXTENT OF USE: 


ECON’ MIC IMPACTS: 


PRINCIPAL ANALYST AND DATE: 


Wildrice 


Leaf spot diseases caused by the fungus 
Helmintrosporium sativun. 
SSS ee 


None. 
None. 
96,000 pounds of active ingredient applied 


15,000 acres in Minnesota annually. a 
maximum of 23,000 acres are capable of pra 


wildrice, however, only a portion of this . 


is cultivated in wildrice any given vear. 
is estimated that approximately 90 percent 
the acreage planted is treated with EBDC 
foliar protectants. 


The economic impacts associated with cance. 
lation are anticipated to be major. With 
cancellation of EBDC use on wildrice yleld: 
are expected to decline approximately 15 ~~ 
The cost of EBDC protection is approximate: 
$21.50 annually, however, the value of los: 
production is estimated at $214.00 ver acr: 
The magnitude of revenue losses associated 
cancellation and the relatively low cost o: 
treatment indicated that either the price « 
wildrice would have to rise Significantly t 
cover the increased costs of producticn or 
crop will no longer be commercially preducex 


Linda V. Zygadlo, Economist 
Economic Analysis Branch 

Benefits and Field Studies Division 
Office of Pesticide Programs 
November, 1378 
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WILDRICE 


Current Use Analysis 


Wildrice is a minor crop grown only in Minnesota. ! 
Approximately 23,000 acres of land are diked and capable of producing 
paddy rice (USDA/State/EPA, 1978; Celke, 1978). Only a proportion of 
this acreage is cultivated in wildrice because peererer iors with other 
Crops. Approximately 96,000 pounds active ingredient of EBDC fungicides 
are applied as foliar protectants to 15,000 acres of wildrice annually 
(Pelletier, 1973). These fungicides are used to protect wildrice from 
several leaf spot diseases. The most important leaf spot disease caused 
by the fungus Helminthosporium sativum can completely destroy the crop in 
some years (USDA/State/EPA, 1978). There are no registered alternatives to 
EBDC fungicides for use on mitarice to control leaf spot diseases (Pelletier, 


1978a). 
Performance Evaluation 
EBDC fungicides are applied to wildrice at the rate of 1.6 pounds active 


ingredient per acre; generally four applications, the mamimum registered, 


are made annually (Pelletier, 1978a; USDA/State/EPA, 1978). . 





voublished data indicating average yields, acres harvested, value of 
prodcuction, etc. are unavailable for wildrice. Neither USDA nor the state 


of Minnesota collects data on this crop. 
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The Plant Studies Branch (Pelletier, 1978b.) reviewed test data for 
wildrice yields with and without the use of EBDC fungicides. Field tests 
were conducted at a total of eight locations over a period from 1974 to 
1977. Among those tests at which mancozeb was applied four times at the 
label a of 1.6 pounds active ingredient per acre, the average yield of 
Wildrice for mMancozeb-treated plots was 722 pounds per acre, the average 
yield for: the Ronotrentes plots was 615 pounds per acre; these yields re- 
present an average yield loss of 107 pounds per acre, due to the disease. 


The yield ranges were 1,593 to 398 and 456 t5 336 pounds per acre for the 


treated and non-treated plots respectively (Pelletier, T9785). 
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ECONOMIC IMPACTS 

Because of the magnitude of yield losses anticipated with the cancella- 
tion of EBDC, economic impacts are expected to be Major. The cost of EBDC 
foliar protection on wildrice is approximately $21.57 per acre annually (four 
applicationsof 1.6 pounds of EBDC active ingredient at $2.12 per pound Dlus a 
$2.00 application charge per treatment). The farm level Price of wildrice is 
approximately $2.00 per pound (Oelke, 1978; Bissonnette, 1978). The value of 
estimated yield losses without =BDC protection is $214.00 per acre, 
approximately 15 percent of the gross revenue obtained with the use of EBDC 
on wildrice. The potential revenue losses associated with cancellation and 
the relatively low cost of treatment indicate .that cancellation would result 
in majoy impacts. Either the price of wildrice would have to rise signi- 
ficantly to cover the increased costs of Production, or the crop will no longer 


be commercially produced. 
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Use on Wildrice. 
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Yield Data in Support of Benefits Analysis-- Mancozeb 





1978b. 


Washington D.C. 30 November. USDA/State/EPA. 1978. Assess- 


ment of Ethylenebisdithio-Carbamate (EBDC) 


Fungicides Uses in Agriculture. Washington D.C. April. 
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Sajor registered Chemicals; 


Non=chemical controls: 
Erol 8: 
EXTEN? oP use; 


ECONOMIC Deacts; 
Cser;: 


Market Consumes ; 
—— et 


METHOO OF APPLICATION: 
LIMITATIONS OF AMALYSIs, 


PRINCIPAL ANALYST AMD OATE: 


RY Ov 


PRET IM CNARY SENEF LT ANAL 





WSIS = USE OF 





E LOC 


AS_A FOULAR PRUOTECTANT ON SMALL GRAUNS 


2BOC use as a folior Protectant applicd to small grains 


Leat spotting plase diseases 


None 
None 
\ of toeal AI acplied 
Cop Acres treated. 2¢res harvested pounds 
wheat 1, 000, 000 1.5 4,000,000 
barley 400, 000 4.6 1,600,000 . : 


revenues. 
anl $7.52 per acre 
ispacts of $$.770,000 
impests of $3,008, 000. 
until alternative 


Tf the 1.4 @tllion egpc treated 
barley Preduction would be reduced 


of 22% on currently created acreage, ./ 
barley. Alternative yield losses estimated 
WLth =30C use on mall grains. 


Zooncaic Analysis Branch 
Benefits and Field Studies Division 
November 13798 
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 Currene Use Analysis 
eS 


SMALL GRAINS 
— 


fungicides are applied as foliage Protectants to 1.4 million acres 
of barley (400, 000 acres) and wheat (1,000,000 acres) annually 
(Pelletiez, 1978). These fungicides are used to protece cereal 
Crops from diseases such as Leaf Rust, Septoria Leaf Blotch, Net 
Blotch, Spoc Blotch, and Brown Spot. These plant diseases attack 
and destroy the cereal plane leaves Causing major Crop losses 
(USDA/State/EPA, 1978). There are no registered alternatives ta 


EBDC fungicide for use on cereal crops (Pelletier, 1978), 


Performance Evaluacion 
en LOT 


Ments annually, the number of EBDC applications being dependent on 


disease incidence. A maximum of 3 applications may be applied per 


Season (Pelletier, 19/75) The Assessment of Ethylenebisdithio- 
—_— NS 
carbamate (EBDC) Fungicide Use in Agriculture (USDA/State/=PA, 


April 1978) indicates that "on farm tests" in North Dakota shewad 
the use of EBDC foliage Protectants on Spting wheac increased 
yields on average of 28 percent. There ate no alternative fungi- 
cides which can be used for the Protection of cereal] grains from 
the various leaf Spotting plant diseases; resistant crop varicties 


have not been developed (USDA/State/EPA, is PASO he 
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Economic Impacts 


The economic impacts of an EBDC Cancellation will result from 
@ reduction in small grain Production costs (since alternative 
disease control measures and umavailable) and yteld losses ex- 
Perienced due to uncontrolled plane diseases, The eomeat 
impacts associated with the Cancellation of EBDC are presented in 
Table Iv-10. With the Cancellation of EBpC as a small gtain 
foliage Protectant, annual Production costs would be radttad an 
average of $13.48 per acre (2.5 Creatments of EBDC applied at 1.6 
lbs./ai per acre, chemical costs average $2.12 per pound ai and 
aerial application charges of $2.00 Per acre) on 1.0 and 0.4 
million acres of wheat and barley respectively (Pelletier, 1978; 
EPA price lists). | 

If the North Dakota test results indicating an average yield 


increase of 28 percent on spring wheat (UASDA/State/EPA, 1978) is 


assumed representative of yield changes resulting from foliage 


" Protection of other small grain crops, Production would decrease 


22 percent on EBDC Created acreage if foliar treatments are 


Cancelled, 


A 22 percent yield loss would result in production losses 
valued at approximacely $19.25 and $21.00 per acre in wheat and 


barley respectively ./ 
SCT rneemeeeeeeeere 


Weer? on 1975-1977 average ylelds of 30.5 and 24.2 Sushels and average 


prices of $2.87 and $2.16 per bushel in wheat and Darley respectively. 
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igs the 1.4 million acres of smal. grains Created with EBpc 
Temain in Production total U.S. wheat and barley Production would 
decline 0,33 Percent and 1.01 Percent respectively, t¢ the hee 
Tevenue reductions indicated above were Severe enough to eliminate 
Small grain Production on ERDC treated acreage, U.S. wheat and 
barley Production would decline 4pproximately 1,5 and 4.6 percent 
respectively, Even the "worst-case" Supply reductions of 1.5 and 
4.6 percent would, at the most, result in minor price Changes at 


Miche! consunar level. 


Limitations of Analysis 
Ot Analysis 


tectant on smal] gtains was developed assuming that the use of 
EBDC results in yield increases of 28 percent. Any change in this 
@ssumption would alter the Magnitude of benefits associated with 


EBDC use on cereal crops. 
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SECTION V. 


POTATOES 
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POTATOES 
Introduction 
SS 


Potatoes are grown in every State within the continental U,s, 
including Alaska. Over 1.3 million acres are harvested annually with 
Production at 338 million cwt. (Table V-1), The top 10 producing States 
are spread across the northern U.S. (Table V-2). Idaho is the leading 
potato producing State accounting from 25,5 percent of the acreage and 
24.3 percent of the production, 

Potatoes are treated with fungicides to protect them against two 
major foliar diseases; late blight (Phytophthora infestans) and early 
blight (Alternaria solani). Late blight is the major problem in areas 
of high humidity as typified by the “eastern” States, These “eastern” 
States grow 453,200 acres of potatoes or 33.8 percent of the U.S. total 
(Table V-1), Early blight, which is also prevalent in the areas where 
late blight is found, is the major fungal problem in the arid regions 
typified by “western” States. These “western” States grow approximately 
890,000 acres of awe or 66.2 percent of the U.S, total (Table V-1), 

The names “early” and “late” do not specifically relate to order of 
occurrence. In areas where both diseases are prevalent, treatment is 
simultaneous. In most portions of the country a seed piece treatment 


% 


against Fusaria, Rhizoctonia and scab also takes place, 
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Assumptions and Procedures 


Foliar treatment: 
el 


The following assumptions were used in estimating the economic 


impact 


of the cancellation of the EBDC fungicides for early and late 


blight treatment, 


1. 


The major potato producing States in the East and West regions 
are listed in Table y-1, Climatic and disease conditions differ 
between the two regions but are similar with in each region, The 
average acreage harvested for 1974-1976 was used as the base 
acreage. (This acreage varied from planted acreage by less than 


3 percent) (Table V~3). 


The most likely alternatives to mancozeb (an EBDC) were specified 
by the Assessment Team and are captafol and chlorothalonil. Both 
will control late and early blight as well as or slightly better 


than EBDC, Therefore, no yield change was included in the analysis, 


It was assumed that both of these alternatives would be available 
in sufficient quantities and at the present price level, This 
assumption was strongly questioned by some members of the 
Assessment Team. If this assumption is incorrect the calculated 


cost differences underestimate the economic benefit of the EBDC's, 


The costs of application and number of treatments were assumed by 
the Assessment Team to be identical for both =3DC and the altern- 


atives at 6 treatments for late blighteand. Bagoes treatments 


for early blight. 
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3. Chemical costs per acre are $3.20 for mancozeb, $4.00 for 


Captafol and $5.32 for chlorothalonil, 


Seed piece treatment: 


The following assumptions were used in estimating the economic 
impact of the cancellation of the EBDC fungicides for potato seed 
piece treatment, 

1. That 92 percent of the potato acreage is planted with seed 
pieces treated with fungicides and 65 percent of this igs 
EBDC fungicides, 

2. That mancozeb is the EBDC fungicide used, 

3. That captan is the fungicide that will replace mancozeb and 
in most cases is at least as effective. No stand reduction 
or yield impact is included in the analysis, 

4. Application techniques and costs are similar for both fungicides, 

5. Chemical costs for mancozeb are $4.15 per acre and $4.68 per 
acre for captan based on a seeding rate of 18 cwt per acre 
bia p.8109,.25)p. 286-287). 


Current Use 


Foliar treatment: 
aa ES EmeENC 


Although several EBDC fungicides (mancozeb, maneb, and zineb) 
are registered for foliar treatment of potatoes, mancozeb is the one 
most commonly used for late and early blight control Glee eli09 Je 
Maneb costs about the same as mancozeb but its use has been declining. 
Zineb is not considered as effective as mancozeb or maneb, 

Mancozeb is formulated as an 80 percent wettable powder. [t is 


applied at the rate of 1.6 pounds of active ingredient (a.i.) per 
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treatment per acre for either late or early blight control, To 

control late blight growers must apply a protective fungicide 

before the Ayre begins and repeat applications on a 7-10 day interval 
depending on weather conditions. An average of 6 treatments are 

required per séason (Table V-4). It was estimated that 265,100 

acres of potatoes are treated for late blight with about Zen 

million pounds (a.i.) of mancozeb, 

Generally, 2 to 4 fungicide applications are sufficient to 
control early blight. An estimated 416,100 acres of potatoes are 
treated with mancozeb annually requiring 1.3 to 2.6 million pounds 
of active ingredient, Mancozeb costs about $2.00 per pound of 


active ingredient, 
Seed piece treatment 


Seed piece treatment with a fungicide is necessary on virtually 
all of the U.S. potato acreage. Of the total U.S. acreage of 1.34 
million acres approximately 92 percent is planted with treated seed 
pieces. It was assumed by the Assessment Team that 65 percent of 
the acreage was planted with EBDC treated seed pieces. Mancozeb is 
the material of choice and is applied at 0.08 pounds active ingredient 
per 100 pounds of potato seed pieces, At an estimated seeding rate 
of 18 ap per acre, about 1.2 million pounds (a.i.) of mancozeb 


are used annually for seed piece treatment. 


Alternatives 


Foliar treatment 
ee ee ENE 


The most likely alternatives to EBDC for foliar Spraying are 


captafol and chlorothalonil. Both will control late and early blight 
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as well as or slightly better than EBDC, Captafol is applied at a rate 
of 1.5 pounds (a.i.) per acre (4 lb. per gallon flowable), Chlorothalonil 
is applied at a rate of 1.125 pounds (a.i.) per acre (6 lb, per gallon 
flowable), ‘Captafol costs $2.69 per pound (a.i.) and chlorothalonil $4.73 


per pound (a.i.) (1), 


Seed Piece Treatment 
_eatment 


Fungicidal seed piece treatment is effective against Fusaria and 
Rhizoctonia, Against Fursaria, mancozeb appears to be slightly more effective 
than the alternative, Against Rhizoctonia, captan is equal to or better 
than mancozeb. Against scab the relative effectiveness seems to vary dependent 
upon the location of the acreage or weather conditions with variation being 
slight. Captan is applied at 0.075 pounds (a.i.) per 100 pounds of potato 
seed pieces. It costs approximately $3.47 per pound (a.i.), compared to 


$2.88 per pound (a.i.) for mancozeb Clg aD oe 09) 


User Impact 


Foliar treatment 
ee ee Ho EMENE 


Control costs with mancozeb for late blight are estimated at 
Sst lemillion (Table V-4). If mancozeb use is cancelled and growers 
replace it with captafol, disease control costs are estimated at $6.4 
million or $1.3 million more than with mancozeb. If all growers 
switched to chlorothalonil, a more expensive alternative, late 


blight control costs are estimated at $8.5 million an increase of 
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=6= 
S364 million Over mancozeb treatment. On a seasonal basis, captafol 
cost $4.80 and enicrecha eet $12.72 more per acre than a mancozeb 
treatment, 

For early blight, control costs with mancozeb are estimated at 
$2.7 to $5.3 million depending on whether 2 to 4 applications are 
needed per season (Table V-4). Disease control costs are estimated 
to range from $3.3 to $6.7 million if all growers switched to 
Captafol and from $4.4 to $8.9 million if all growers switched to 
chlorothalonil. If mancozeb is cancelled, control costs for early 
blight are estimated to increase between $0.6 million and $3.6 million 
depending on fungicide used and number of applications needed per 
season, on acre (based on 3 applications per season) disease 
control costs would increase $2.40 with Ccaptafol and $6.36 with 
chlorothalonil compared to current costs with mancozeb. However, 
it has not been determined if the alternatives will exist in 


quantities large enough to replace EBDC, 


Seed piece treatment 


‘ 


The difference in treatment costs between mancozeb ($4.15 per acre) 
and captan ($4.68 per acre) is 53 cents per acre. This difference is 
not large enough to warrant the calculation of a national economic 
Beers A multitude of factors such as farmer preference, dealer 
salesmanship and availability determine which fungicide material a 


grower uses for seed piece treatment, 
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Consumer Impact 


Because it was assumed that the alternative fungicides were 
equally efficacious as mancozeb, no change in potato production was 
estimated as ae ocare of an EBDC cancellation, 

The increase in disease eet costs as a result of shifting 
to alternative fungicides if the EBDC fungicides are cancelled would 
probably be borne by growers. The increased cost of $4.80 to $12.72 
per acre for late blight control may force some Marginal growers out 
of business but the impact on potato production would be slight. 

The farm value of the 1975 potato Crop was estimated at $1.3 
piiiions The extreme cost increase, estimated at $7.0 million if all 
growers switched to chlorothalonil is less than 1 percent of the 
farm value of the potato crop. Normal yearly variation in potato 
production and the volume in Storage regularly cause much wider 
fluctuations in potato prices, The impact of the cancellation of 
the EBDC fungicides would have an indeterminable impact on potato 
prices at the consumer level if the alternatives exist in quantities 


large enough to replace EBDC. 
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Table V-1, Potatoes: Acres harvested and volume of Production, 


. U.S., 1974-76 a/ 
: Area 4 Production 
Region and san L000 > Percent of : 1,000 > Percent of 


Subregion acres 7 eUieS\. totale: cwt,. : U.S. total 









East 


North-East b/ 224.0 1657, 54,863 Loge 
Great Lakes c/ 111.9 353 28,580 8.4 
Mid-Atlantic d/ 56.8 4.2 7,638 Zea 
South e/ 55.3 4,1 9,071 2.7 
Other £/ st 4 447 nil 
Total 453.2 33.8 100, 599 29 ed 
West 
North-West g/ 32744 593 159,078 47.0 
Mid-West h/ 23124 Li? 39,090 11.6 
South-West i/ 1603 Be, 25.875 7.6 
Rocky Mountain j/ LS ey 4.0 13,814 4.1 
Total 889.1 66.2 231 O57 1053 
Grand Total 1534223 338,456 


a/ Average for years 1974, 1975, 1976. Data from USDA, Agricultural 
Statistics 1977, USGPO, Wash, D.C., 1977, Table 249, p. 180 

b/ Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, 

New York, Pennsylvania, Rhode Island, Vermont 

c/ Illinois, Indiana, Michigan, Wisconsin, Ohio 

d/ Maryland, North Carolina, Virginia, West Virginia, Delaware 

e/ Alabama, Florida, Louisiana, Mississippi 

f/ Tennessee 

g/ Idaho, Washington, Oregon, Nevada, Montana 

h/ North Dakota, Minnesota, Texas, Nebraska, South Dakota, Iowa 

i/ California, Arizona, New Mexico 

j/ Colorado, Wyoming, Utah 
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Table V-2. Potatoes: Actes harvested and production by major States, 
1974-1976 a/ 


: Acres harvested : Production 
State ~ : : : 





H Average > Percent of : Average : Percent of 
2. '. 1974-76 : 3 year total : 1974-76 > 3 year total 
1,000 ———"nlition cwr -—— 
California 65,5 4.9 Pa pooh 6.9 
Oregon 57.0 4.2 23.6 7.0 
Washington 109.0 Sel 48.4 Lane 
23055 Lie? S552 28a} 
Idaho 342.3 Fite bw S2a2 2463 52.4 
North Dakota 122-0 9.1 Looe Sys 
Minnesota 77.9 5.8 14.5 4.3 
199.9 14.9 33-7-— 10.0 62.4 
Michigan 40.1 ae0 952 Zot 
Wisconsin 50.8 3.8 14.8 4.4 
9 6.8 24.0 yet 69.5 
Maine £25 67, 923 3.0c2 8.9 
New York 50.0 ae LS 3.9 
174.7 P20 43.3 12.8 B2e2 
Total U.S. b/ Ee aa2e3 shepalassy 


a/ State data for 1974 from Agricultural Statistics - 1977 - "USDA. 
y Washington, D.C. Data for 1975 and 1976 from Potatoes and Sweetpotatoes— 
1975-76, USDA, SRS, Pot 6 (77), Washington, D.C., August, 


b/ Table v-1. 
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Table V-3. Potatoes: Area planted and acres harvested a comparison 
for years 1974-75-76, data for total U.S. a/ 


Year Area 


> Difference as a 
: fry : * percent of planted 
: Planted : Harvested : Difference : 
1,000 acres Percent 
1974 me GeL.O 1,390.8 SOe2 Zale 
1975 ‘ies (0) Near f 1,261.8 39.9 3.06 
1976 1,406.3 Poa ed S22 2.29 


i. ee | 


a/ Data from USDA, Agricultural Statistics 1977, Wash., D.C. 
1977, Table 248, p. 179, , 
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SECTION VI 


MUSHROOMS 





MUSHROOMS 
Introduction 


The domestic production of mushrooms has grown Tapidly and in 1977 
was valued at $307 million (Table VI-l). The majority of this crop (56 percent) 
enters che fresh market. Total production for the 1977=78 crop year was almost 
400 million pounds (Table VI-2). Of this amount, about 60 percent were grown 
in Pennsylvania and it is estimated that another 20 percent were grown in 
California. (1) Over the past 10 years, the average annual increase in pro= 
duction has been 8.3 percent (Table VI-2). Bistorically, imports represent 
about 20 = 30 percent of U.S. consumption. The price of mushrooms has more 
than doubled over the past decade and has kept pace with the rise in the 


consumer price index (Table VI-4). 
Disease Problem 


The ideal conditions for growing mushrooms are also the ideal conditions 
for growth of the fungal pathogens of mushrooms. Modern intensive tray production 
under see environmental conditions has increased the number of possible 
crops per year from l or 3, to, im some cases, 6 or 7 per year. In 1948, 
mushroom beds produced an average of 1.5 pounds of mushrooms per filing. (6) 
The present production average is 3-0 pounds per filling. Modern production 


has also accentuated the problem of dissemination, fonoculation, incubation, 


and infection by pathogens. 
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The major diseases of the commercial nushroon crops are "dry bubble’ 


rd 
(Verticillium malthousei), "wet bubble’ (Mycogone pernifsen » and mildew 
(Dactylium dendroides). Verticillium igs considered by nycologists to be 


the most Prevalent disease problem in this country. Tritvierma and 
LaFrance disease are highly important world wide, but are presently of 
lesser importance in the U.S. 

The continued Successful cultivation of mushrooms is an art which 
requires a large amount of expertise. Of extreme importance is the 
preparation of the growing medium. This Operation is usually Supervised 
directly by the most experienced employee or owner. The condition of the 
medium determines the strength of the culture and may be strongly 
correlated with disease resistance. Newer firms, and in some cases, those 
that have changed Management, are Operating without the benefit of the 


level of expertise formerly existing in the industry. 
Current EBDC Use 
ee USO 


In the western portion of the U.S. (basically California), 90 
percent of the crop was treated. In the eastern portion of the U.S., 
approximately 60 percent of the Crop Was treated. The difference in 
these percentages is due to a higher proportion of the crop being grown under 
‘cere tray production in the California. JZineb +3 normally sprayed 
10 times per filling as a powder over the beds. “he label rate 1s 


-0000187 pounds (aet-) per square foot of bed per treatment. 
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Alternatives 
Chemical: 


it zineb tres Past were cancelled, the use of bDenomyl would 
be substituted. No other suitable chemical fungicide alternative exists. Benonyl 
1s not considered by many researchers to be a viable alternative because 
when benomyl is not used in combination with zineb, the Tesistance of 
Verticillium to benomyl may render benomyl ineffective. | 

Zineb appears to attack Some strains of Verticillium more effectively 
than benomyl and the two sprayed independently over a number of treatments 
seem to have a complementary effect. It appears Verticillium 
strains that are more resistant to benomyl are more highly susceptable 
Co control by zineb and vice versa. The continued effectiveness of 
benomyl is considered to be dependent upon chaWeene init intermittant 
use of zineb when benomyl resistance is encountered. In some cases 
after only 9 months of continued benonyl use, resistance is found. 

Benomyl is sprayed at a label Tate of .0000625 pounds (a-1.) per 
square foot with an average of 3 applications per filling. Under present 
use, it is estimated by the Assessment Team that from 55 to 75 percent of 
the crop in the western U.S. is Sprayed with both benomyl and zineb. 


The same is true of 30 to 35 percent of the crop in the eatern U.S. The 


combination seems to be more effective (7, 8). 
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Cultural: 


A portion of the Pathology problems that exist in mushroom culture 
can be traced to the strains of mushrooms gtown. Snow-white mushrooms 
command a Premium price and are the preferred choice of growers. 

This strain is also the most suceptable to Verticillium attack. The off-white 
varteties are less Suceptable to attack but also are considered less desirable 
because of color. No taste difference hag been noted. None of the presently known 
Strains of commercial mushrooms are exempt from attack by Vertictllium. They vary 
only in the level of Susceptability. 

The search for tesistant strains would be necessary if continued zineb and 
benomyl use were not allowed. This would also be true if zineb use was cancelled 
and benomyl use continued because of resistance problems with benomyl. Such 
research is not presently being conducted and the time frame required to develop 
resistant Strains is not known. 

Another portion of the problem can be traced to the intensive production 
methods now taking place. These methods enhance the probability of disease 
infestation Occurring. Without zineb production methods could be changed, but 


the cost of production would be expected to increase significantly. 


Assumptions and Procedures 


Short-run: 


l. An effective substitute for zineb does exise. 


2. The substitute is applid in a similar nanner, but is more costly. 
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3. All benefits are due to the cost difference between zineb and 


its alternative. 


Long=run: 


l. Resistance will build up against the short-run alternative (benomyl) to 
zineb. In the long-run, no viable alternative to zineb exists. 
2. If zineb is not available, nushroom damages of between 9 and 


13.5 percent may be expectad. 


User Impact 


The effect upon growers ig expected to be highly variable and highly 
regional. Part of this variation is due to both the manner and level of 
production. As nae noted earlier, the large intensive tray operations are 
presently centered in the western States, primarily California, and would 
probably be the most affected. This is due to the ideal growth conditions 
existant under this method for the pathogens and delicacy of the conditions 
under which production is continued throughout the years As noted earlier, 
the small producers through artful preparation of the growing mediun, 
may be, in some cases, less affected. The amount of capital available 
to small growers to maintain them through sustained periods of crop 


. 


loss is probably also more limited. 


In the short-run, not spraying with zineb would mean substitution of 
benomyl until resistance to benomyl reduced its effectiveness to a non- 


economic level. 
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The estimated present control costs are $109,120 to $115, 280 con 
zineb treatment. Control costs with benomyl are expoected to be $580, 800 
to $646, 800. ° 

An incfease in control costs in the short-run of $465,500 to 
$537,700 is expected with no change in the quanlity or quantity of 
mushrooms grown. 

In the long-run, estimated damage from 9 to 13-5 percent of the 
crop without the availability of zineb (1, p. 137-138). o¢ the 263, 000 
million pounds treated (Table VI-6), this would amount to a damge loss on 
between 23.7 and 35.5 million pounds. The damage losses are estimated 
to range from $2.8 to $4.3 million. The cost reduction caused by no 
longer Spraying with benomyl is expected to range from $580,800 to 


$646, 800. The net loss expected is $2.15 to $3.72 million. 


Consumer Impact 


The impact upon consumers 1s difficult to determine. In the short- 
. Tum, grower cost will increase. Tt 1s expected thae this cost increase 
might be partially absorbed by the marketing margin with the remaining 
increase passed on to the consumers. 

In the long-run, with no chemical alternative, it is expected that 
a number of growers wil find it impossible to remain in paOcu ce Sar. This 


is especially true of the new large more intensive production units. 
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Table VI-l. Value of U.S. mushroom Production and imports, 1967=77 


H Domestic production a/_ ; Imports : Imports as a portion 
: : : : b/amen: 


> of total imports plus 


Year ; Total : Fresh :; Processed : Total * domestic production 
eats We ye dollars -_——--— percent 
£967 61.7 21.4 40.3 arya 16.6 
1968 67.9 25.8 42.0 14.7 17.8 
1969 72.7 28.0 44.7 14.4 16.5 
1970 89.6 31.7 57.9 17 3:5 16.3 
1971 106.9 38.4 68.5 23 5, LS ool 
Lo be 110.0 42.6 67.4 — 38.8 26-1 
L973 123.4 58.4 64.9 35.4 Z2e3 
1974 147.2 76.6 70.7 33.6 18.6 
1975 191.1 102.2 88.9 43.6 18.6 
1976 (de EY | 124.6 131.1 65.2 20.3 
L977, 307.6 Li2e2 135.4 ‘Dea. Nea. 


<< 


Meas = not available 
a/ USDA, Agricultural Statistics 1977, Table LYS Is Gens Ah 
b/ USDA, Agricultural Statistics 1977, Table 380, p. 265. 
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Table VI-2. Mushrooms: Total U.S. production and percent 
increase in volume over Previous season, 
1966-78 a/ 


rae : ;_Amount above previous year 
Year : Total production : - 


: : Volume =: Percent 


1,000 lbs. 1,000 lbs. 
1967-68 180,591 -- -- 
1968-69 188, 807 8,216 4.5 
1969=70 193,879 3,072 2.7 
1970=71 206,810 127932 6.7 
1971=72 231,373 24,563 11.9 
1972-73 254,002 22,629 9.8 
1973=74 279,493 25,491 10.0 
1974=75 299,081 19,588 7.0 
1975=76 309, 816 10, 735 3.6 
1976=77 347,129 EW in Sine | 12.0 
1977=78 3985703 oilem res 14.9 


a, 


a/ USDA, ESCS, Mushrooms, ¥g 2-1-2(8-78), 


August 1978. 


Table VI-=3. Mushrooms §town under glass or other Protection: farms, square 
feet, and value of sales, 1974 a/ 


SS 


State : Farms : Square feet : Value of sales 


: : of beds 3 


no. percent million percent million percent 


sq- ft. dollars 
Pennsylvania 370 71.4 31.61 64.2 69.07 2 lira 
California 36 6.9 5.03 10.2 2524) 18.8 
Michigan : 14 Pa? 3. 86 7.8 11.90 8.8 
Tllinois 15 2.9 1.06 2.2 Sekz 3.8 
Ohio 7 1.4 Uel2 2.3 3.47 2-6 
New York 13 Zo 1.40 2.8 2.83 Zell 
Delaware 14 Zed 1.12 2.3 1.93 1.4 
Florida 4 oe - 83 
Mary land 9 °45 67 
Minnesota 4 14 28 
New Jersey 8 °35 «20 
Utah 3 09 cg le 
Sub-total 497 46.55 121.83 
Total U.S. b/ 518 49.25 135.08 


a 


a/ Data from 1974 Census of Agriculture-State Miscellaneous Data tti=39 slab lesig: 
-b/ Indiana, 4 growers, State included in total U.S. row only due to disclosure 
problem. 
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Table VI=4. Mushroom price and supply data, 1967-77 


: Normalized mushroom 


Year ; Wholesale price Consumer price : price index 
; of mushrooms a/ : index b/ : Cy. 
hii Sf 
cents / index ~ index index 
pound ole onl ed} s 
1967 34.1 100 100 1.00 
1968 35.9 105.3 104.2 1.011 
1969 xy 110.0 109.8 1.002 
1970 43.3 127.0 116.3 1,092 
1971 46.2 bio Le led 1.117 
1972 43.3 127.0 PbS | PO] 
1973 44.1 129.3 133.10 97 
TOtMUMES9s2 0144.3 147.7 .98 
L975 Bla? 180.9 LOLs 2 DeLz 
1976 TAR 216.1 170.5 whose dy’ 
1977 rea 226.1 -- — 


ee 


a/ USDA, Agricultural Statistics CEN Fy ee 

b/ Consumer Price Index-all items, USDA Agricultural Statistics LOTT 
Table 764, p. 569. 

c&/ Wholesale price index divided by consumer price index. 

d/ 1967 = 100. 
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Table VI-5. Mushrooms: Disease pest control costs with zineb (an EBDC) 


and benonyl 
Item ° : Units : Zineb : Benomy 1 


# | : d 


Per Sq. ft. of bed or tray 


Application rate a/ lbs. a.i. -0000187 - 0000625 
Chemical cost per application b/ cents -00337 to .004114 secon 125 
Application costs c/ dol. -009 o12 
Total cost per application dol. 01237 to .013114 o22 £0..2465 
Sri caticns per filling c/ NO. 10 3 
Control cost per filling cents 126 etame 131 -66 to .735 
Cost difference between ; 

zineb and benomyl cents —_ +.611 to +.529 
Production per filling c/ lbs. 3.0 3.0 
Mushroom price per pound c/ cents TTL piiesk 
Mushroom value per filling dol. 2.313 eS Bhs! 


Control cost relative to 
product value percent -054 to .057 -285 to .318 


_ a/ Based on manufacturer‘s label. 

_ b/ Based on a price of $1.80 to $2.20 per pound (a.i.) for zineb and $16 to $20 per 

Z pound (a-i-) for benomyl. These prices were developed by the Assessment Team 
based on their knowledge of the pesticide market and manufacturer’s price lists. 

| ¢/ Based on information from "Assessment of EBDC Fungicide Uses ig Agriculture", 

a USDA/State/EPA Assessment Team, Washington, D. C., Seotember 1978. 

d/ USDA, ESCS, Mushrooms, Vg 2-1-2(8-78), Washington, 2. C., Auguste 1978. 
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Tabla YI-6. Regional breakdown of mushrocm crop and Dtrcportion treated 
with zined (an £BDC fungicide), 1977-73 crep year 


: : Crov treated 
SSS 
: Millions of > Percent of : : 


Region > pounds grown : crop treated : Million : Million 
: a/_ : b/ ;_ pounds SeSGewht snc) 
East 319 60 191 64 
West 80 90 ne 24 
U.S. Total 399 — 263 88 


SSS ee ee 


a/ The distribution between East (80 percent) and West (20 percent) was 
based on data from the 1974 Census of Agriculture and applied to 


1977-78 production data. USDA, ESCS, Mushrooms, Vg 2-1=2(8=78), 
Washington, D. C., August 1978. 


b/ Estimated by the Assessment Tean. 


c/ Based on 3.0 pounds of mushrooms per square foot per filling (Table VI-5). 
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Table VI-7.- Mushrooms: Grade production expectations and price 
differentials compared utility spotted a/ 


BSE gee ey peice prtte 

: : : — ‘difference c/ difference d/ 
| cents cents cents 
Now L 50 70 17 hae 
NOne 20 66 Ne) 20 
Utility unspotted 5 60 ih L095 

Utility spotted 15 53 

Total ali dep ts) 


eee ee rer ee RR eee ee Lee 
a/ Data supplied by industry. 


b/ 1976 prices. 
c/ Prices compared to utility spotted. 


d/ Column 1 multiplied by column 3. 
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